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(57) Abstract 

Cyclic tetrapeptidc derivatives 
represented by genera) formula (I) or 
pharmaceutical by acceptable salts thereof; 
cyclic tetrapeptide compounds analogous 
thereto, and histone deacetylase inhibitors, 
MHC class- 1 molecule expression promoters 
and medicinal compositions containing these 
cyclic tetrapeptide derivatives as the active 
ingredient: wherein R u , R u , R 2I and Rn 
represent each hydrogen or a monovalent group 
selected from linear or branched C u alky I, 
benzyl, 4-mcthoxybenzyl, 3-indolylmethyt, (N- 
methoxy-3-indolyI)methyl, (N-formyl-3- 
indolyl)methyl, etc.; R, represents a divalent 
group selected from divalent linear C M 
hydrocarbyl optionally having a branched chain 
added thereto or optionally substituted by a 
hcteroatom; and R, represents a divalent 
group derived from divalent linear C^ 
hydrocarbyl optionally having a branched chain 
added thereto. 
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mk&tont* h >fjtf7- mgm&mzmc class- 1 j^massmt 

class-I #?S§^{^«US£f!JL;^ Jt«#©E^M^?:Wtsa^^x b 
Ki-S. . 

ilCHLti^. ftgmit. MHC class -I ^fciygiJ-tS d tX\ SB© 
-tlt>^iBMeK(rS3fe-r6iiilI^MHC class-I ^CiUat^SttS. 

0 MHC c 1 ass - 1 tt^miimT LX S U » mTfc©ft-g^ (I «fc £ 08 

*is c t tmsisnx^z. z tobmmmb s ^im^^^mpmrnomm 

WmU^Umt LtzWftlZK^X. MHC class- 1 1§HI£ 

Mzzt X'mm®3:tfmj$.i<tiz> z\ t ^m-t^mtm^tix^ 0>j*i£ 
i=rj u)vt. 12 w.X'Bmmvtzmmm*&f&m&* ? ,/-TK*iv*-c, <st 
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UT^S MHC class-I ft¥<D$&LZ MHC class-I jSW©#AtC«fc iJSS&T^S 
C fc-p, Ctit>*»IIfi©J6M«ft*ng*1-6 - £ &ffl#f>*^&UTV^(Tanaka, 
K. , Isselbacher, K.J., Khoury, G., and Jay, G. Science 228, 26-30, 1985; 
Tanaka. K., Gorelik, E. , Watanabe, M., Hozumi, N. , and Jay, G. Mol. Cell. 
Biol. 8, 1857-1861, 1988#£#!8) . 

£Z6X\ MHC class-I ft?0%m^ ^©£BM&ifci&©«t5I&. ft 

immo-mt bxmzh&ox&o, zommx-<Dpi®im&momi*®M 

-thZ£X\ MHC class-I #?<Dmit®m2 ft* ^ tlZ. flHtt 

£UT££*iSfc*hvgaw7^'Wb* s &^ Uteftt::^ ^Dvf-Xi. 

4a^©n h > 8 s#kjSW dna mn* ? ^^y-A«KS 

-A±© DNA £ £ t> Cl&-51fiji£ £ -S. wfcx-^ttjfi© U RT3» 
3*vciv5. IP*,. ?nv?>O®m&mX'$>Z>tAh>t*(0T-t?Mt& 

zzttfmLZtvx^z. \ixhy<D7-t?-Mtzft3&m& n*h>7-t* 

tf-C*U. C(D^3g(iti7.h>7-fe5 1 ;Hbl"<^Sfi6*I^i»lHl^«:P 
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-tr^^ — trC»-rs^lflStlMT-*S, 0 1 iz^-f h y zr*#^> a ( h y n 
A) ^02(^1-h7^» (trapoxin) W^UVcf^iaiJ 

hyn*#T»AI±. {SMt?IKStW«l4:B*ia*f^ffl%^U, TOW* 
ia«W-e**** h77H#-»S^{i, SMW&H#fBB*:*-r**» *TOW 

htt. h7*»>i mm~ h Wfcrr b 7 ^ 7 K-trap fcffl^ 

5HimkiEM^z-rmmt^<DX\ ftimmo-mt lxszz mhc class 

f-ftfcWB^**MrfcSttTi>&l\ feT. gSffi«R»IBST-©MHCclass-I 

i8-Sfft8£*-tOT. MHCclass-I#?f§m<&IK#9> SMttaflHM. M 
W*ffi*f1UI!*;3*i\ H% MHC class- 1 ^^ffiMC**tSJ^gfJ©^ 
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-CCDMHC class- 1 #?§Ml~#-f h >T 7**7-- tfBBB 

C MHC class— I 4^?fBi«:fli5»1"*wJ:%JWJU 
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R... R«. Rn. m*. ^ft^ftTkUs. ^iai~6oi®7Wi, ^»3~ 
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(N-* h#$/-3— fVKU/W ^^S. «*»3^T©7S/ 
;H6%«tt«*±naHja6i: LT^-TS (N-7^-3— f VKU^) 

R 3 fi, a±t^(^*^LTt,«kv^«^S8R3X{±4©iffii7^*l/>l6. S£ 
±(r«m%*LT^ c k(,^®^^3X(i4(DM7^-l/>S. «±C«- 

m*mbxt^mmm&4<Dim7Wi/3^i'y& attfc maos 

R« tt. SK«Q:^^H^%WUTt«kv^J^^»4~6©ril©«^ft7K* 
H&sS (r) aswi (r) ^(ORsii, ^^i^:i^ny;in^M% 

n**0^n*»%*»«^fc1-*fc^h>"r7-fef-7--tflfl«W, MHC class-I 

6 



WO 99/1 1659 



PCT/JP98/03893 



m 2 li, h yyi-^y >Slili#(D#?$3i£*-f II]. 

m 3 ii, mam i ~ 3 i tfMt^w mhc class- 1 ^^{Sji^ffl 

04(3; ^Ifc0>j4, 5©ft^Wh UU7.#^> A© MHC class- 1 #^fgg| 
@ 5 li, - □ t *(»mmW(DmZ class— I #^§m<£iifpffl ^©^in 
0 6 1 OM&mmiK. Y V ^ 7. # f - > A <D«C «fc 6 B16/BL6 MB 

07fct H!60!|2 1 ©ft£fc| ; HDA-31 ©Vtf;M8#Ilftt*a#ft0]iL***«£ 

♦JSBOittfhT^^KIIHW:!*. ±a«31U. HKsS (I) ~ (I") 

*%w<d-^sg$, (i) t-i^ns^f h 7^^f k^ii -i-en^i 

CDH&5$ (II) : 
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S§£#1£ BlbHBW (ID - (V) TvT$nS4«©a-75yir$:N**><b 
C*Cfi*H* (ID - (III) - (IV) - (V) Offl-m&LtzT^SWSMtt 
tt>t\ -HBW (10 T-^ns^Rrh^^^KSNKW*. ("> ~ 

(V) •C^tl*4a<0a-75>'»«:N**^C*C^v^ (V) - (IV) - 

din - do <Dmx'm&Ltz7$;mimGtz>. 



8 



WO 99/1 1659 



PCT/JP98/03893 



*5BW©Hft3S ( i ") VKunzmtkr- h mmw^ hks ( i ) 



*rl-sa-7^gteflH\ (id ~ (iv) t-®& (v) T-^$ns4 

a©a-75y^?:^l;»{^ HP*>. NMfrbCmzfoi)^ (II) -» (III) -* 
(IV) - (V) ©«-C^^K^{3j:U^xh7^y^K#»*^Ufe© 

ttz. *mwa>-®&t (i-) X'^n^>m^h^^^mmm^ mm 
<o-m& d") T^nss^xh^^^K^^MLT, 
*iiS!^riRiiwffoy!:t»©c»ai"«. bp*,, (r) -c^snssittxh^ 

KSNHW*. (II) ~ (V) T^£nS4S0)a-7^y&£N5fc 

i)>bcmz.m^ (in - (no - (iv) -» (v) (omx-mm^tzT^jfmn 

( 1 1 ) ~ (V) T'^£ tt£ 4 a - 7 5 J Wt* NJdfrb C > (V) -» ( I V) 

-* (no - (ii) (DMxm&Ltzr^sm&mi^-rz. 
*i:*wi:*w*u\ A^wt-ii, ztib4m<Da-7*;m<D±Limw.*. 

4>&<i:t,lo£ D-#l-i:'J. 559 £ L-ttii-TS 0!l*.(i 4t©a 
-7?y&©9*>, D-fcfc-ojHR-rslRKtt. H»5S (V) Oa-75^S 
CBft-TSHttsS (ID XfcMttsS (IV) ©a-7^&©Mfta>*D-#fc1- 
*lf£J:<, D-#Z--DMmZ>m~& H&5$ (V) ©a-75yKKl»»-r 
SH»5* (ID ROHRSt (IV) ©a^^y&fct&flD-ttfc-ftitfJ^. 
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&fc\ -t&A (ID &Xf\z-1BA (HO <Da-7$JWL*£$£JVi/y % fiP*>. 
«fc'J#£l/<tt. fulE4M©7^$©o*>. aRttT^yKtrftS-ttSdV) 

-m, (iv) t^n-st©*:. l-wsmru »*3a* v-m~mi-t?> 

TSSti. iuE4«©7^&©o*n S*tt7 3 (IV) 
©a-TUSttfC-l^ (ID fcfcfcD-fltlSfflKU 
a«2«4L-#:C»?T*i:J:U»*U\ fSK, Htt« (II) Oa-7^J 
WmoWm&Mfo *C t*. SM^T 5 y S HR£ ( I V) (D a - 7 5 ^ & 
36tf(-~«fcS (ID Oa-7^8?:> fctCD-#caRU »6 2ttfcL- 
fcfc»W*i:-Ji#*U\ HP*,. ^WR^f-KKSwc, #*©SffC 

* 5 n - 7-t^wb u u» t * h > 7 — vomms®. 

&zttbxffi?t&mu& -®a w <D7$jm>m*iJ)W*i/&&frhn 

m2tlZt\:n*V-l»mX'hZ<D-C\ Z.(D-&A (V) ©75y»t±. ^©U s >* 

-$5$ (IV) -C^Sft£*>©£, D-#W»*U »6 3a*L-»{-jMR-r6, 
fc-SVSi, »R75>'in?*6HBW (IV) ©a-7^&MtfKH&5£ (II) 

ffitt. -«8« (V) ©75 y»©ffl|**^jK*'>^«*>f>»#sn*k KP^A 

10 



WO 99/11659 



PCT/JP98/03893 



mx>$>z>(DT\ z<D~m^, (v) <D7^;m& ^mov^>tm^<. 
mm6(D^~M»t^\ ttot. mvi7*;mx'&z>-f!0&. uv) v&zn 

fc^-c. -*« (v) <D7*JWMMt*btm2titz.wmK va^y-Awm 

N-7-tf-MbU^>©«; - (CH 2 ) 4 -NH-C0-CH 3 (Ig^SSWftT-* 
'J, -ffi©HR4©«fiti. ^<i:t4M±*U<, ±R©6#Tfc1-6<D**J: 

m (ch 3 -) (ch 2 =) *uo#*u\ muo7)v 

*u>m. aw*. -xm\v>7)v>T-\sy^ TW^^iwnt'ti 

JWtttKHtti* (V) ©75yK£>-0!l£&tf.5i:. R^jBSHSUOr h 
7P<^U>g£>IiRT£t,©{i2-7^^7*>-& (a-75;t7V > 
K;H-Api-0H) T'^U. R 4 ^^a5©^>^^^L/>St^i--5* J ©li2- 
75y***>r& (a-7^y^U>K;H-Asu-0H) T'&'J, R«£ft*&6 
<D^4r-9-^^U>S$:ji^1-6t,©<i2-75y (a -7^7*' 7 

-f : H-Aaz-OH) T'£>£. 
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git YU^yAWm ; -R.-C0-NH-0H 5:117. h >r7"tf-7—t'0^rStt 
j^C*HH«»£U lifE©-«« (V) (DTZm^&XrtZWmtYv*? 

— t*geK*®^ie^-c*siBy. jofir<c**o-c*»J:v^* (iv) <dm 

«*Cft*.T. SS«JS*^#L^«iS«:^-refe©{i. HlfcS (IV) ©»R7 

12 



WO 99/1 1659 



PCT/JP98/03893 



&*>\ -*« (iv) o^ttr^yftcft^-c, %mmR7$jmtDmmm 
c©-^ (iv) (Dmk7z.;miz&x.T. mm>w&tft^tz n-t;u 

#0^75>'|to^{*«*fcM<Clfcfl««%*St.©***UV\ ftoT, N 

JUL hh v^i h y -f h7 7 3 -f > k u ;m *-;usg*©{ii&fe±Rfc-rs 

5 ^ S W*»tt7 5 V 5 JWl. IP*», IfcKtt75>'tta5»tJ t K:« 

*tt75y»©-5*»4>tt75yifcWf*U\ KCfct 3^0BfcKtt73yRfc 
£>tftr&*tt75 y^5t>4Ht7§y»fc«WW4a«ttt^«#35«©7 

^-3 — r >h*!W y^;i/g, (N-7*^5;u-3-f >K!);i/) y^;i/g, 

»*. »^w»J6«:*iart-s«w**4fiiT©7y-;i«. ^j^ti^ i-±y^jm. 
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75 y_ 2 -^5 1 ;i'yD^>^;H-Aib-0H) ©ftK. MS©^© « - 7 5 >> & 

wcfct ±e®Htt* (in MtfcHR* (no -e 
ass***^ bh*o#^ni%o-7;wHb-rs, ^vg£N-7^3* 
(i) -c^nsawtxh^rf-KSNWtKiev^. -iff 

£lA^©©-0>J£W6£:* #©-$5$ (VI) : 




r„ {±hbw (dor,, tmmomtmu r 2I ( d © r 2 , * 
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mmom^b. r 3 i*h&3$ ( i ) ©R,fcp*©gfc£u Mi-ias ( i ) © 
^tmmomz^-t. ) •GSttzttre** r h , R a K&, ^©BfcMsrrsyi* 

aiR-r*i:J:»J-«#*Uv\ H<WKi, -«5£ (VI) £8*vt, 7x=/U7 

^Dtr;H6, /<y>cwy7ne*ai. o-r^vo-ry^f-;^ ^ys/>©# 
ofc&s. R„c3s^-r*a** «Ei-*'<>^>nt p-^h*^>^* 

#£$©-$:£ (I*) ©^rh7*7>K«3K*{i. H&5$ (I) 

HBW (I) flSittxh^^^KWWsCJSv^T, Jf*U^-IW(II)^ (V) 
<D7$;&<DMm$* HI8« (D OSWfc-rb^^^HM^tJv^-Ct,. B 
»Ifr*UvfeOTfc*. -««(II>~ (V) ©7^y«OlfcfWMCH 
LTfe. -HBK(IV)©^a-75y^^Htt5S(II)©a-75>'il«:D- 

#ca»?u a»j©2a©a-75>/»*L-(*:fc-ts, -e©&&# 

*J8«0-IW (I") ©JBttr-h^^KSSWm. ( I) © 

3H*r h KttiWfrKiSttS-ttiS (V) -75 y K©ffl«*^sK 

*7t^wk u ^>^s©ffiiM©N-7-t5 L >'i'7 ^ y atti&cs-f sit&£S& 

«*.fct,©Kffli!S-rs. EoT. HK5ttlI)~(IV)©73yK©i«Rtt. H&5$ 

(i) <DmvtTh : 7*7*mmm~ti^'c* »*u*h««(ii)~ (iv) ©7 

5y&©ilft{±, Hft-S (I") ©gtR-rh^^yf-HSIWCfiv^Tfc. H»C 
#*L^t©-C*S. -«« (V) ©75y»CB8LTt.. *©fil!imfc8f 
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T (V) tD7^y^**1 _ S-ii©SR4^L-C« : ^Uv vfc©f±, 13$ 

»C HBW(V) 07 S -tt* (V) 

gK&^i^tSfc-lffSU^fc-C**. *^ (ID ~<IV). & 

£#l~fc^-C#£U«^ Bb<jf*U\ MmiibT, -ft* (I) ©38 
tt ^],7y<^KWfltCfcv^#*Lv^-«-e*6±EHKS (VI) ©fcb*o 

(i») (omkT-v^^mmm^^t. »*i,**-m£**. 

&1t* *f6W«HttS (I") ®SWtrb5*7*K«»{tt*. -*« (D © 

h 7^^f K«»#{w*jrt*-«« (v) t^-ra -7^ ;m<DVM*»x 

67t^^y^V8a^flWON-7*^75y|fi^C»i"**Bft*-** 
(I) <D^#xh7^7xK0§S#<-fc^-C #£L^H&3£(II)~ (IV) ©7 

$;m®mi& Htt* (i"> ©^Th^^KWfccsv^^ 
&-tz>-m<Dmii<mb'c& hr* o) ©^fh7^yfK^i^^ 

T ( V ) tf57^yK^**-r-S-fiffi<DaR 4 i:Ut^U^©(i, H» 

K*f*Uvfc©fc4S. «*fcbt:, HttsS (I) «fb7^^K^ 
K*Jv^**Lv^-fi«n?*6±EHB« (VD ©bHD**AWia*N-7S/ 

MtT$;mm£mmtt-m><ttz®& (n o»h7^ 
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~(IV)©7^ yg?©M&l£. ( I ) 0^Th5*7*MI#frfcavvt\ 

#*uv>-»s(ii)- (iv) 07$;m<oM1Riz, (r)©stfh7 

^f-KaWfrCjS^Tt., W»C»*H>t,©-C*S. -Htt* (V) © 

(Dm^tLXti-Zb^tM^ mm~&£L^$<DtttiZ. #13, (V) 
©7S^&i:m&SiUi, HttaS (V) ©73>/»£*J^-ai. T-t^KkU^ 

t-*5. -«a (id ~avx &tf (vo ©7 ^ j mvtLvmwx ±ml 

#f§l8©-J!8sS (I™) ©SUtt-rh^^^HIMWWi. -M^ (10 ©Jg# 

imfrbmrnantzt Kowwii*. asur-t^-JMbk^ h >n*jtt*7 

^©(iffi^S. *S^fct -jRSC (I") ©^xh7*:/*K»aW*Katt 
*^«*«75>'IIB^JtS<E$*fct.Olifeffla^*.tto-C,-«W(II) 
~(iv)©75yg£©Sl&l±. (D©i«fh7AyfK^i:^^ 
#*Uvw®^(II)~ (IV) ©75y&©jgftli HBW (I m ) OtRfh7 
*:/*-KSWM*li8v.vcfc, H»K#*Uvfc©t?as. £tz. (V) © 

75yK(3fflurt, *<mmzmtfrtr&-m<Dm ^cmbxtt. -mz d) 

©^xh^^KSSSttKfc^-C. (V) ©75y»C4*f*-ffl 

©gR4tbT$?£U^©&, H&K#i:Uv&©i;&s. 

yuttvwmx-hz. -tts (i) ~ (iv) ©4a<Dj5in*>T'*s*\ 75 y 

IHWEb-C-**^, HteS (I) MbG®& -m* (10 ©ft 
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u># (i) ofl;^»fcHR« d") ©4b^tt©Jt»K*j^TJi, H&sS 

(v) <D7*;®m<»wmmfo-tz>z i t-M& m <D7*;mm<mm 
(i) mftThy^i-vmrnm*. ±mztm* hr 

SfWiaafcT h 7*7* -SHttstt 1 1 )~ (V) Cad" 4«© a - 

s^fh^fRU wwskhbk (v) ^-ta-r^mo^m^m 

ttxh7*7* K«*Mt^*w&*7* H«f^'CHSllxfeflBa«:ffiv^ C titT- 

zztK ixr<Dmwx>& (iv) x-mzft?>m&ia.-7$;m*c3u^ 

HK5£(V)T?&S ft* a - 7 ^ >> St* N*ttS»*Of h 5*7* K*«** 

(xm 1 ) b »J » Xtf * h 7*7* KO^JS 

ftJ80*7*KS«»»cttv\ HBKOmxtf-WdWT^yK* 

•>^x^f/Wkl/-Cfi«l/fcHtt« (V) ©75^^ L-Aaz(OBzl), 
L-Asu(OBzl), L-Api(0B2l) #£*S£U-C t TiE-®^ (VII) : 
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o"\ (vn) 

O R 11 R 12 o Jl 



R,„ R 12 , R 2b Ra, RjifetfKlR,**. -ttVftUR^ (I) CDR„, R 12 > Ra, 

&*>\ w©agC*JV^T. HC3&75 ^K©7 5 y^SSKfi Boc-g£*:t£ Z- 
& £ttfiJ\<7i<*i/Jl'm&m<DtztblZ& tert- 75^X7. -rA'fcJBi.X DCC/HOBt 

-«b* (vii) T-^ns±«s^^7 1 h7^7^Kti^y*y;^7A*fliv^ 

(182) itS^JS^^JwiS^^y^K©^ 

hU7;i/*Dft»«:fflv^T. (vii) -e^ns±^m^h7^7'^ 

KO Boc-iiRCf tert-^^XTsf (Ml) fcfrofc. TE©-«* 

(VIII) : 

,Bzl 



O' 



(vm) 

R « ,, 9 R 21 R 22 " 



R,„ R,* Rj,, R a , RjMtfKU*. -tn-^nHBW (I) 0>R„> R 12 > 

R r . RjMt/cR.t^bs^^T. ) X'&ztiz&mi*. &u&m*bbV7Ji'* 
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HRsS (VIII) X-mZftZ*?* Ffffl^tl® 1/10 S£ DMF dWU 0. ImM 
<D««Kfc$,fc3KR3£t*:. DMF JSttCJK^T. *H»75X 0J*i£ 
yyoe;Uxf-;l/75 V&t/HATU (0-(7-Azabenzotriazol- 1 -yl)-l. 1, 3, 
3-tetramethyluroniumhexafluorophosphate) £iD*., giST*30#|Si$ ! i : l/7 , c, 
5I*«£* DMF fflftC. HK« (VIII) -C^«n*^^Kttffl^»© 

i/i0*i:^W^ne;uxf-;u75>Xtf HATU fcj&inU £fi-O30#IBB«#L 

(IX) : 



«*, R», R, 2 > R 2 b -tn*4v-tt« (D 0>R», R* R*. 

(IS 3 ) mmt H D *"*AiMtiI0a»A 

hks (ix) T^$n6»^^H©fla^>^x7.T;wi, 

BOPWftjRtaUlWIBHWPbfc. fiifiHTflL DMF*S£U *T-f*>T-> 
JftH«tU-»* (I) -C-*3tt*B«»fc»fc. 
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Lxm^-v^^rYt-trz. &H(d—$s& (v) X'7jk2tiz>a-7$;miz 
&*i>zwm*yis)\<^9)vmmAkx-$mz nx v^s xjix^yjmzxn 
3 m dt, ffiumb h* d * c t x-mmz z t **c % s. 

MO-S^(l")tvT^ti5^ttf h7^^f H^li -*«(V) 

««7^3£±4>fl^fcj&«gU -Bigi£i:t5. U*»S8L Sf$07f 
^S?:w(7MlSm7 5yS±Cg^-^A-r-5. 0>J;tl£. S6*J©7:i/;i/g<DgAte. 
»*-rs»)feKfl|%«v\ HJ8©N-7$';WbKJfcfw «fc Off 9 d fc*$-C£S. 

u/c-fis^ ( i o X'&aftzmxkr- h 7^7?- mmttosm-attztmu^ 
%m-m.mx-*zftz> a-j^/momm^ ;m±<mt&&zmsm 

mmmzmz&mzmbxn? z ttfvzs. 
±R©&j«fc£ini*. (i) (r) x^stizitsmzmb 

21 



WO 99/11659 



PCT/JP98/03893 



( I") XliH&jS ( I") -CasSttSft^lHK^Tfc. TK&^^M 1 4, 

*|§HJ©MHCclass-I ftHHUBm*. ±-eW»Lfc«M5«K:t KB** 
7Stt£*-tS. ^OMHCclass-I^ffSBflSJtfffflti. MhVfTtfH 
MffleDIBWJS©**^ (BJIS tifcfflC class- » 

*f§BJOEHiia^%{i» itfIB© MHC class— I ^ffeRffiJSff ffl fcOT l/"Cift* 
0. l-50mg/kg©m #*l/<tt. 0. 5~l 0mg/kg©f5Hrt 
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7^fHWW(^*«lfcfiIStt. BP*>, MHC class— I «^fgRfi3t 

(%£0I 1 ) HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-) 
TEj£ (X) : 



-C^£*V5J§ttx b 7^7^ K HDA-5 ; cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)©^ 

cyclo (-Asu(NHOH)-Phe-Phe-D-Pro-)tf>£/& 

XS 1-1 Z-Phe-D-Pro-OtBu 

Z-Phe-0H(874 mg, 2.92 mmol). H-Pro-0tBu(500mg, 2. 92 raniol), HOBt • H 2 0(490 
mg, 3.20 mmol)tf)DMF(15nil)it$K, zKftTI-T DCC(660 mg, 3.20 mmol) £iQ A. 




NH 



/ 



HO 
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MgS0 4 ±-c-^im. «Ml 7ry i/**/ y #y;u7 p v h 77 7 w -(chci,) 

"CHSU «K#*7>Ht£« 1.40g(quant) LT#/c 0 
Rf = 0.72 (CHClj/MeOH = 9/1) 

Ig 1-2 Z-Phe-Phe-D-Pro-OtBu 

Xg 1-1 VtobtottV*'?* Y<k&fo Z-Phe-D-Pro-OtBu (700 mg. 1.45 mmol) 
fel»(5ml)C»»U 5% Pd/C (70mg)##T. 2K3MWKRTt«« («14» 
■) «ttl,fc. ELfcU&tottim* WML »WWt««c^CJ«»U 4* 
NaHC0,-C^#U^. **JMI*M;tfA±l?«*fc. MUX H-Phe-D-Pro- 
0tBu(425mg, 92X)fc»fc. DMF(5ml)fw?|fcS?U Z-Phe-0H(434 mg, 1.45 

mmol). H0Bt.H 2 0(245mg, 1.60 mmol). $ 5> (ItKJTFKT DCC(330 mg, 1.60 mmol) 

%in*.. ^tottmamisit. wwl s»x^kch»»1/, 

IOX^xvK, 4XNaHC0 3 *J e ):a { ^ffim!K-C-m»^b^. MgS0 4 ±T'£m tt 
Ml. ^*77y^a$/y*y;l/^P"7h^97-f-(CHCl 8 )"ClWllU WE>U 
*7> K-ftfctt 720 ag(90X) £?&»St*: 
Rf = 0.52 (CHCl 3 /Me0H = 9/1) 

JM 1-3 Boc-Asu(0Bzl)-Phe-Phe-D-Pro-0tBu 

Xm. 1-2 X» 5> tl/c h U *7> Hfc£$J Z-Phe-Phe-D-Pro-0tBu (422 mg, 0. 704 
nol)*ftft(5 il)C*»U 5XPd/C (40 mg)#£T. #*£B«T"e*We (» 
14 BSE) «J*Lfc. ££S6tt*WI. WWL «ri^BS%l»x^Cl»»U, 
4XNaHC0 3 X^U/c «£Si*7- h V *A±"e«*WL W6LT H-Phe-Phe-D- 
Pro-0tBu(302mg, 92»fc»/c. 

Zftfc. DMF(5ml)(C|f)§fl?U, Boc-Asu(0Bzl)-0H(320 mg, 0.844 mmol), 
H0Bt.H 2 0(142 mg, 0.844 mmol). £ &K*frTKT DCC(192 mg, 0.928 mmoDfciQ 

*x>«, 4^NaHC0 3 fc«l:O f ^ia^*Xlg»C^U/b. MgS0 4 ±-e«S«k W& 
7 7 y> ^ 2/ y * >r;l/ ? o v h 7*7 7 - (CHC 1 3 ) T?flf » b , WEMtRr h 
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7^75=- Kft£&426 mg(80%) tfflmXt LTWc. 
Rf = 0.59 (CHCIj/MeOH = 9/1) 

HPLC: Rt = 23.5 min (column : Wako Pak C4, 4.6x150 mm, 37 - 1003! linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

Xm 1-4 H-Asu(0Bz 1 )-Phe-Phe-D-Pro-0H. TFA 

Xmi-3V®htltzlb£ty Boc-Asu(0Bzl)-Pne-Phe-D-Pro-0tBu (426 mg, 0.52 
mmol)llTFA(2ml)$:ia^ *»T2«fflB«*Lfc. SMfcSHU Mi:x- 

9Jvmm^--^MU5)^im^.im^ WMitsmmmg, 90%) 

Rf ■ 0.47 (£HCl 3 /Me0H/Ac0H= 90/10/2) 
HPLC: Rt = 10.32 min (*frt±Ig 1-3 
FAB-MS: m/z -= 671 (M+l) 

Xg 1-5 cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) 

xm \-m%httik&ty H-Asu(0Bzl)-Phe-Phe-D-Pro-0H.TFA (31mg, 0.040 
mmol)©DMF(400ml)jgffi(L HATU(23 mg, 0.060mmol). 105KDIEA/DMF(280# 1, 0.16 
moDZHaZgM'Q 30 timn&btz. £<bK, ikS® H-Asu(0Bzl)-Phe-Phe-D- 
Pro-0H.TFA (31 mg, 0.040 mmol) , HATU (23 mg, 0.060mmol), 10% DIEA/DMF(280 
til. 0.16 mnol)%30^C9lHlio^/c. £fttt*ttJMfc. S^%RKx^;Kc 
mmU lOX^XVH 4% NaHCOjjSitWKD^ifcdc-C-ie*^ *fckMgS0 4 ± 
•C-iBfc #f>*l/c$$jf$:, i/'J*mn7h^7-f - (2.5%** 

y-^/CHCij) (ZT««U gfB^tfxS^^Ktt^ (220 mg, 84%) £ 

HPLC: Rt = 14.20 min (&#l£Xg 1-3 £|^D) 

X3§ 1-6 cyclo(-Asu(0H)-Phe-Phe-D-Pro-) 

Xgl-5T-#t>ti/c<k^) cyclo(-Asu(0Bzl)-Phe-Phe-D-Pro-) (94 mg, 0.144 
mmol)$: Me0H(3 ml)fc»jKU 5% Pd/C(10 mg)££T, #*£HttlTT' 4 
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HPLC: Rt = 17.03 min (column : Wako Pak C18, 4.6x150 mm, 10 - 100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

XS 1-7 cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 

Xg l-6Xmhntzit^ cyclo(-Asu(OH)-Phe-Phe-D-Pro-) (74 mg, 0.132 
nmol), HOBt • H 2 0 (30 mg, 0. 198 mol)<D DMF(3 ml)&?fc JHfcfc h*D^>;U7 
5X19 mg, 0.264 mmol) ODMFfcttC TEA(40 0.264 mmol) £in*.#*0*& 
M b Atmm U tz®M. B0P(90 mg, 0. 178 mmo 1 ) fctfrTKTin*., 3 tiffflffift 
bit. mmmik* MeOH(^j»UiS»«HPLCCT^»»S (column: 

YMC-Pack 0DS A323, 10X250 mm, 25% CH 3 CN / 0. IX TFA) , WmMbXimit 

HPLC: Rt = 16.43 min (&#&XH 1-6 1:01/) 
FAB-MS: m/z = 577 (M*) 

(HS60IJ2) HDA-17; cyclo(-Aaz(NH0H)-Phe-Phe-D-Pro-) 
TffijS (XI) : 
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V&Znzmftr- h^T^H HDA-17; cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-)(D 

ipbT, Boc-Asu(0BzI)-0H (Z&A Boc-Aaz(0Bzl)-0H SrE^T. gH*xh5^7 
^KBoc-Aaz(OBzl)-Phe-Phe-D-Pro-OtBu ZmWLLtz. f« l-4~Xg 
1-7 ©fSiifflOt, JK&IS. JUffcS^ ©l^^^-KVSECDtlKD^^AK^I 

FAB-MS: m/z = 591 (M*) 

(!!IS0!1 3 ) HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-) 
T!E5$ (XII) : 



X'&ZtiZmkT- Yy^Zf* K HDA-18 ; cyclo(-Api (NHOH)-Phe-Phe-D-Pro-)©^- 

DT, Boc-Asu(0Bzl)-0H Boc-Api(0Bzl)-0H ittfh?^^ 

h* Boc-Api(OBzl)-Phe-Phe-D-Pro-OtBu fcPSL/c. ^*lJa|5£ Ig l-4~Xg 1-7 

tz. 

FAB-MS: m/z = 563 (M*) 




HN 



\ 



OH 
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(*M§fiW4 ) HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) 
TIE^ (XIII) : 




NH 

/ 

HO 



•e^SnsaHttT h 7^7?- K HDA-12 ; cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-)©£ 
«ISfcj»#l34**. m§.m 1 ©Xg 1-1 £HS15T, Z-Leu-OH H-DL-Pip-OtBu 

Z-Leu-DL-Pip-OtBu fcHgU/c. SUSHI ©18 1-2 CfcfcT. Z-Leu-DL- 
Pip-OtBu fcZ-D-Phe-OH frb Z-IHtoe-Leu-DL-Pip-OtBu £ML&. fcwe, ^ 

1 ©XS 1-3 (ripDT, Z-D-Phe-Leu-DL-Pip-OtBu .fc Boc-Asu(0Bzl)-0H *»f>. 
h 9*7?" H Boc-Asu(OBzl)-D-Phe-Leu-DL-Pip-OtBu W*. X8 

M~Iig 1-7 OT. JKftSL SMfc£& fl»*^y»OHKD* 

FAB-MS: m/z = 559 (M*) 

($mm 5 ) HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) 
TiBiS (XIV) : 
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V&2i%Z>mkT h.y^f- K HDA-15 ; cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)0£ 

jfcoitw^tjtx*. mmm\(Dxm\-i xg 1-2 whj-c, z- 

Phe-OH d&*.-C Z-Aib-OH Z-Aib-Phe-D-Pro-OtBu £H^U/c. #^T\ 

JM 1-3 CiplrC Z-Aib-Phe-D-Pro-OtBu £: Boc-Asu(0Bzl)-0H frh. gtttf" h 
7^^f K Boc-Asu(OBzl)-Aib-Phe-D-Pro-OtBu I3g 1-4~XS 1-7 

FAB-MS: m/z = 517 (M*) 



(##0>J 1 ) HDA-19 ; cyclo(rAsu(NHOH)-Phe-Phe-D-Pro-) 2 
±iBH«I0!l 1 h 7*7> h* (HDA-5) i: n bT 5 J wmwwk U jIS 
3fiT*6. ^ffct^^^y^ K HDA-19 ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 {^ 
£&mi(DTM l-2X-mbilZ> Boc-Asu(OBzl)-Phe-Phe-D-Pro-OtBu frh. Wfc 

6 ) HDA-13 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-0-Ala-)0&^ 
TEj£ (XV) : 
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NH 



HO 7 

t^n^fb7^yf K HDA-13; cyclo (-L-Asu(NHOH)-D-Pro-L-Ala-D- 

XS6-1 Boc-L-Asu(OBzl)-D-Pro-OtBu 
Boc-L-Asu(0Bzl)-0H (1.14 g, 3.0 mmol), H-D-Pro-OtBu (510 mg, 3.0 mmol) 
HOBt H 2 0 (505 mg, 3.3 mmol) £ DMF (7 mDd&flPU *tffFDCC (681 mg, 
3.3mmol)tijn^ ^^MfftU/b. MS. Bm^MZn 

jfllU, 10% *XVBL 4X NaHC0 3 fc > J:tJ f t^Q^7Kt?)i^St#t/c. &zKMgS0 4 
±-C38S&, ttft S/a* V iiVM uiyfyy*- (chci,)-o 

ffKU mZAt&to 1.51 g (94X)feilM*SMli:U"C»fc. 
Rf = 0.61 (CHC1 3 / MeOH = 9/1) 

XS6-2 Boc-L-Ala-D-Ala-OH 

H-D-Ala-OH (668 mg, 7.5 ■aoDOTKfttt (5 ml)(I*«>T TEA (1.26 ml, 9.0 
amoDfcilU*, ZtUZ Boc-L-Ala-Osu (1.43 g, 5.0 mmol)© DMF m. (10 ml)£ 

x^x-^ / Efax-^ (1 / 5)4inAHHbU ttlEft^ 890 mg (68%) 
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Rf = 0.40 (CHCI3 / MeOH / mSh 90 / 10 / 2) 

Ig 6-3 Boc-L-Ala-D-A!a-L-Asu(OBzl)-D-Pro-OtBu 
Boc-L-Asu(0Bzl)-D-Pro-0tBu (1.4 g, 2.63 nnnol)C.*k?£TTFA (3 m\)^jjQX, 

—TJH/ (1 / 5)%ljaKT*y7—iy3 >£frV\ H-L-Asu(0Bzl)-D-Pro-0tBu TFA 
(2.0 g, quant) fefcfc. 

^n$r DMF (10 ■UC&WU Boc-L-Ala-D-Ala-OH (810 rag, 3. 16 mmolX HOBt 
H,0 ( 582 rag, 3.8 mmolX SMlzk^TDCC (783 mg, 3.8 ■DoOfcttA.. 

4XNaHC0 3 *J<kO t t^P^^*T-«i^^L^ MgS0< ±T*£*§^ 

$:7^-y->zL-i>U^W^n-7h^77i'- (IX MeOH / CHC1,)T*«»U 

1.23 g (69%)fciffltfMlfcUT#fc. 
Rf = 0.33 (CHCI3 / MeOH = 9/1) 

XH6-4 cycJo (-L-Asu(NHOH)-D-Pro-L-Ala-D-Ala-) 

ztum& mmmi (hda-sjojos 1-4-1-7 (D^mzmmvx. m 

HPLC: Rt = 8.22min (column: WakoPakC18, 4. 6x 150 mm, 0-100% 1 i near gradient 
CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 426 (M + H) + 

(HJ&01I 7 ) HDA-16 ; cyclo (-L-Asu(NHOH)-L-Trp(CH0)-L-Leu-D-Pip-) 
TE« (XVI) : 
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NH 

/ 
HO 



£ tlZmmmtkT- h 7 * 7^ K HDA-16; cyclo (-L-Asu(NHOH)-L-Trp(CHO)- 
L-Leu-D-Pip-)©^©(iHHS0iJ 4 (HDA-12) CiB«©^Cip D"Cfro fc. 
HPLC: Rt = 17.34 min (column: Wako Pak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 647 (M + Na)* 

(Hfi£0!l 8 ) HDA-33 ; cyclo (-L-Asu(NHOH)-L-Trp-L-Leu-D-Pip-) 
TS^ (XVII) : 



32 



WO 99/11659 



PCT/JP98/03893 




NH 

/ 

HO 



T'&2tlZWMSm#L7- h^7^KHDA-33 ; eye Jo (-L-Asu(NHOH)-L-Trp-L-Leu- 

D-pip-XDsmmmm 4 (hda-12) izmtoxmizmbxft 

HPLC: Rt = 17.08 min (column: Wako Pak C18, 4.6X150 mm, 0-100% linear 
gradient CH 3 CN / 0. \% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 597 (M + H)' 

(HH0!I9) HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
TIB^ (XVIII) : 
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T'^5^^fh7^^K HDA-32 ; cyclo (-L-Asu(NHOH)-L-Lys(Boc)-L- 
Phe-D-Pro-) <D£&am & f9M£Ki£*6. 

Xm. 9-1 Boc-L-Asu(OBzl )-L-Lys (Z)-L-Phe-D-Pro-OtBu 

mS&mi (HDA-5)Ig 1-1, l-2Ci?i;-CfTV^Boc-L-Lys(Z)-L-Phe-D-Pro-0tBu 
fcffcfe. ^©hU^y^K (1.96 g, 2.88 mmol){^K^TTFA.(3 ml)%inA, * 
<D££20#TOgU*:. ELfcmZm. mt^M^MU 4XNaHC0 3 fcJ:t) t 

miftm^mmw^tz. «Na 2 co 3 ±-c^m> H-L-LystzH- 

Phe-D-Pro-OtBu (1.32 g, 79X)?:»/c. 

CttfcDMF (10ml)(I?ifl¥U Boc-L-Asu(0Bzl)-0H (1.07 g, 2.81 mmolX HOBt 
H 2 0 (502 mg, 3.28 mmol), £<bK*>TFDCC (677 nig, 3.28 mmoOfciD*, ^® 

& Axmco^xamQ-km^^mWc^t^ &*Mgso 4 ±-c&m aaa. 

^a^77'yS/n.^U^y^DTh^7'f- (l* MeOH / CHC1 3 )T'*»SSU 

siaft^i i. 55 g (72%) zmmant vxwz. 

Rf = 0.80 (CHClj / MeOH = 9/1) 
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Xg9-2 cyclo (-L-Asu-L-Lys(Boc)-L-Phe-D-Pro-) 

XW. 9-1 TiftbtitzibSfa Boc-L-Asu(OBzl)-L-Lys(Z)-L-Phe-D-Pro-OtBu £H 
M 1 (HDA-5)©X;g 1-4-1-6 OfS^ill/T. Boc »©&£, SMtfilSfcfir 
o/c. CO§Wfh7^yf K (98 ng, 0.128imol)&ftifc (3 ml)K»j»U 
5XPd-C(30rag)fcJflvvC. 2K*£ffi*TI?4 B#WUJt#Ufc. &ft$&aft 
U cyc/o (-L-Asu-L-Lys-L-Phe-D-Pro-)$:l§yc. 

(2 ml)*:* (2 ml)©Zg£MO£8?U NaHCO, "C* pH8 CR 
SUfc. cn{l7K^TBoc 2 0 (42mg)CD^dr-9->-M5:iP^. »«8i#Ufc. £ 

j&fcfcSJim. i»x*>uk:b»»u iox ?x>g? 4 siomrtHWc-oMfc 

ft#L/c„ *fcKMgS0 4 ±-e&m &*U 8MMb£» 61 mg (74%)&#fc. 

XI19-3 cyc/o (-L-Asu(NHOH)-L-Lys(Boc)-L-Phe-D-Pro-) 
:WI4, *660!l 1 (HDA-5)©XJI 1-7 ©#&£>§# UT. «**/W*>fc© 

HPLC: Rt = 17.15 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 659 (M + hT 

(^Ufc$l 1 0 ) HDA-6 ; eye Jo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 
(XIX) : 
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NH 

. <K 

X'&ZftZmky- h7^^h* HDA-6 ; cycJo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

Xg 10-1 cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HC1 

1 (HDA-5)CIB^-r^Xe l-l~l-6 £>^&£MJ8U cyclo (-L-Lys(Z) 
-L-Phe-L-Hft-D-Pro-)%#fc. cn%»»«ttW»3t7ca. *lttt[%«MlttK«ft 

FAB-MS: m/z = 556 (M+H)* 

Xg 10-2 cyc/o (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 

Ig 10-1 X-ftbtltz cyclo (-L-Lys-L-Phe-L-Phe-D-Pro-) -HC1 (44 mg, 80mmol) 
ODMF»«[ (2al)KlSK?frT. TEA (33ml, 0.24n»l)fc«fctf&&K#SI (12ml, 0.12 

f-KfciWHHPLC KTftttllS! (column: YMC-Pack ODS A-323. 10 x 250 mm, 30% 
CHjCN / 0. 1% TFA), ffiffiMlsXmiit&to 57 mg (quant) fcfcfc. 
HPLC: Rt = 16.68 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 562 (M+H)' 
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(Hfl§0iJ 1 1 ) HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D-Pro-) 
TsEiS (XX) : 



T-^£*l-5^#-r Yy^'/'f-Y HDA-26 ; cyclo (-L-Lys(BrAc)-L-Phe-L-Phe-D- 

$mmi 0 (HDA-6) (DXm 10-1 £jgfflLT*§t>*l-5 cyclo (-L-Lys-L-Phe- 
L-Phe-D-Pro-) HC1 (50 rag, 90 mmol) £ ^U^mWc (19 rag, 0. 135 mmol) £ DMF (1 
ml){3}ig?U *#TTEA (19 ml, 0. 135 mmol) fc«fctfDCC (28 mg, 0.135mol)£ 

>!SU 4* NaHC0 3 J: £fOT&l2K"C*J©ft&?£ b ft. ftt* MgS0 4 ±l?$a£&, 
Sit^y^Wn7l>^77^-fillU *Ifaft#&l 36 mg (62!0£*lM* 

HPLC: Rt = 17.62 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 640 (M+H)\ 642 (M + 3)* 




(HSS0IJ 1 2 ) HDA- 3 4 ; cyclo (-L-Glu(Gly-NH0H))-D-Tyr(Me)-L-I le-D-Pro-) 
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TlBiS (XXI) : 




X'&ZnZMft'r h7^^f K HDA- 3 4 ; cyclo (-L-Glu(Gly-NHOH))-D- 
Tyr (Me)-L- 1 1 e-D-Pro-) ®£&JM £ 5. 

XS12-1 BocH-Glu-OAll 

Boc-L-Glu-OH (2.47 g, 10.0 mmol)©THF (20 ml)^C*^T^-C DCC (2.27 
g, lLOmmoD^iPx, *<D££ ZmmtffiLtz. £j£&£jS3&U tOUm^T 
*))\>7)Vn-)V (1.02 ml, 20.0 mnol)fc«fc^>*^P^*^l'7^> (2.39 ml, 

»u ^iBik^ 3.9o g m%)*&m*mi}%iLis'cwz. 

Rf = 0.74 (CHC1 3 / MeOH / f» - 90 / 10 / 0.2) 

Ig 12-2 Boc-L-Glu(Gly-OBzl)-0Al 1 

XM 12-1 T'f§f>tt£:Boc-L-Glu-0All DCHA(1.62 g, 3.45 mmol)4&&X?-;l/ 
(200 mlXl&j&U 10% ?JLymX±tfmi&i^'eim.8ift^. « MgS0 4 
±"C«a»a. iM&UBoc-L-Glu-OAll 

Boc-L-Glu-OAll (630 mg, 2.19mmol), H-Gly-OBzl TosOH (739 mg, 2.19mmol) 
fcJ:tfH0BtH,0(34ing, 0.22mmol)£ DMF (10 ml)£fclWU *»T TEA (0.31ml, 
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2.19 mmol)fcJ:tf DCC (543 mg, 2.63 mmoDSrinU, **«&T'fli#U*:„ £ft 

»»xf-;nzfi»jBu, iox^x^ 4XNaHco,*j«tr«»p 

^D7h^77-f- (IX MeOH / CHC1,)-C»»U, WSMkGto 343 mg (46%)£?IH 

HPLC: Rt = 23.75 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.13! TFA over 30 min, flow rate 1.0 mi / min) 

XS12-3 Boc-L-Ile-D-Pro-OBzl 

Boc-L-Ile-OH 1/2 1^0 (1. 13 g, 4.7mmol), H-D-Pro-OBzl HC1 (1. 14 g, 4.7mmol) 
iiJ;tfH0BtH 2 0 (72mg, 0.47mmol)£ DMF (lOmlXCjgfiSU tK^T TEA (0.66ml, 
4.7 mmol)fc«ktfDCC (1.16 g, 5.64 moDfciniL »«SfiT-«BfUfc. EJ&fc 

Ufc. Mgso« ±-ci&£^ amu 77«y->o.i/u^y;i.i7 

OV h^77-f- (IX MeOH / CHCl 3 )T-*itg£U MEft£1lri.76 g (89%) ^rift^ 
Rf = 0.32 (CHC1 3 / MeOH = 49/1) 

IS 12-4 Boc-D-Tyr(Me)-L-Ile-D-Pro-0Bzl 

1M 12-3 T-»5>*l/cft^ft Boc-L-Ile-D-Pro-OBzl (967 mg, 2.31 mmol)£->* 
(12ml)Ki§#U 4NHC1 (12ml)%ilP^ ^fi"C 1. 5 «r 

mmW.Ltz. BUGmZW&L. im& x**x-r* / 5il&x~ (1 / 3) 
^ira^x^yx-^HV^frVX H-L-Ile-D-Pro-OBzl HC1 (745 mg, 91%)£#fc. 

wtlfc DMF (10 ml)(C?§S?L/, Boc-0-Tyr(Me)-OH (620mg, 2.10mmol). HOBtHjO 
(322 mg, 2.10mmol), c? b KzK^T TEA (0.63 ml, 4.53 mmoDfc «fctf BOP (1.05 
g, 2.36nw>l)fcft|A, f©ii2HWl//:. &£tt*att& ffl«x^;Hl 
SfclKU 1<K*x>K, A%\\m^S±tmfa&^^ffim&Ltz. &t2kMgS0 4 

MeOH / CHCI,)T*fmU miil&to 881 mg (72X)*«ri^I«i: LXfttz. 
HPLC: Rt = 21.87 min (column: Wako Pak C18, 4.6x150 mm, 37-100% linear 
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gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 

Xg 12-5 Boc-D-Tyr (Me) -L- 1 1 e-I>-Pro-0H 

Xg 12-4 Tmh'tlfttt&to Boc-D-Tyr(Me)-L-Ile-D-Pro-OBzl (881 mg, 1.44 
mmol)£ MeOH (5 b1)E»»U 5% Pd-C (70 mg)£ffl^T, #*£H»T-e»* 

Rf = 0.69 (CHC1 3 / MeOH / fi^K= 90 / 10 / 2) 

Xg 12-6 Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 
Xg 12-2 -eftfettfcfb&Vl Boc-L-Glu(Gly-0Bzl)-0All (200 mg, 0.46 mmol) 
(3ml)K}§j5?U 4NHC1 / (3ml)fci0*., 
■HBIWUfc. fiftttfcgftU ®|i:i/*xf;vx-T^ / 5«P>~r;i> (1/3) 
fcJjpAx^Vx-^ay&fTVV H-L-Glu(Gly-0Bzl)-0All HC1 (171 mg, quant) 

dftfe DMF (5ri)(3MFU Boc-D-Tyr (Me) -L- 1 le-D-Pro-OH (233 mg, 0.46 mmol), 
HOBt Hjp (70 mg, 0.46 mmol), SfcCJMfrT TEA (0.17 ml, 1.20 mmol)fc\fctf 
BOP (305 mg, 0:69 mmol) *iD*« *0£*8«»#Ufc. 

«&KMgso 4 ±-c-«m SHU )ia^^K%77-y^>u^y;^Dvh^ 

77^- (2% MeOH / CHCl,)-eH»U»Efl:^«I 300 mg (79»fe»ttttlttl/C 

HPLC: Rt = 20.99 min (column: flako Pak C18, 4.6x150 mm, 37-100% linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 822 (M + H)' 

Xgl2-7 cyclo (-L-Glu(Gly-NHOH)-D-Tyr(Me)-L-lle-D-Pro-) 

Xg 12-6 T'&bfttz Boc-D-Tyr(Me)-L-l le-D-Pro-L-Glu(Gly-0Bzl)-0Al 1 (300 
mg, 0.37 mmol)*CHC13 / I *-*****7*V % S (37 / 2 / 1) (11 ml) 

wowu Ar #7>X'Bj8mntoZ9&i't~ :nc Pd(o)(ppn 3 ) 4 (1.27 g . 1.1 
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10% tr^Mxztmft&mivimfc&Ltz. m*.mso<±X'&mL. iiisu 

Boc-D-Tyr(Me)-L-I le-D-Pro-L-Glu(Gly-0Bzl)-0H Z'&tz, 

znumzmmm khda-sjox*! 1-4—1-7 o^mtmix, iam mit 

HPLC: Rt = 15.55 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 589 (M + H)* 

(^K50>J13) HDA-3 5 ; cyclo (-L-Glu(b-Al a-NHOH) )-D-Tyr(Me)-L- 1 le-D- 
Pro-) 
TIEsS (XXII) : 



V&ZtlZmsmtt.Th?^'??-? HDA-3 5 ; cyclo (-L-Glu(b-Ala-NH0H))-D- 
Tyr(Me)-L-Ile-D-Pro-)£>£j£(£, HM»J1 2(D1M 12-2 IZBWLOfimzmbX, 
Boc-L-Glu(b-Ala-0Bzl)-0All fcfSKU #^T\ Ig 12-3—12-7 0^m^mt 

HPLC: Rt = 15.28 min (column: Wako Pak C18, 4.6x150 mm. 10-100% linear 
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gradient CH 3 CN / 0. 1% TFA over 30 Bin, flow rate 1.0 ml / min) 
FAB-MS: m/z = 603 (M + H)' 

(## #1 2 ) HDA-7 ; cyclo (-L-Lys(Ac)-L-Phe-L-Phe-D-Pro-) 2 

HMU 0<DHDA-6 tffitT * WfcXV 
£*7f-K HDA-7 (1 HJI#J 1 0 (HDA-6) (DIM 10-1 ££09 1 ©IS 1-3 
{zm%?2>*mX&V'&htlZ> Boc-L-Lys(Z)-L-Phe-L-Phe-D-Pro-OtBu frb* 

»mifo&M£&\\ warn®** 

HPLC: Rt= 16. 10 min (column: MS GEL C18, 4.6x150 mm, 10-100% linear gradient 
CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1124 (M+RT 

(##0<J 3) HDA-14 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) ? 

'&&tz>$mm \ 8©hda-3o £mb7$;mffiii>Wfe2ftfcm%X'&t>* 

Wt&t '**'?** HDA-14 l£, %m\ 1 (HDA-5)<D#j£$:>IfflbT, Boc-L- 
Asu(NH0H)-lFTyr(Me)-L-I le-L-Pro-OtBu fcHKU H 
Ac. 

HPLC: Rt = 20.59 min (column: Wako Pak C18, 4.6x150 ram, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 1170 (M+Na)* 

(Hfl50!l 14) HDA-3 8 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
(XXIII) : 
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(XXIII) 



X'TfiZhZmkT- hv^f-K HDA-3 8 ; cyc7o (-L-Asu(NHOH)-D-Phe-L-Phe-L- 
Pro-)©^lSia«:fB*^^S. 



Ill 14-1 cyc7o (-L-Asu(OBzl)-D-Phe-L-Phe-L-Pro-) 

Boc-L-Asu(0Bzl)-OH (380 mg, l.OmmoDt^^A^Jl (OxR, 1.0g)£DCM(15 
ml)ff-CDCC (206 mg, 1.0 mmol) ikffi^X&^Ltz. ^A¥0.47 mmol / g resin. 
wCDffiJi 1 g fcffl^T Boc-*H7X^-K<fcSM£j£##&-C\ Boc- 
L-Pro-OH, Boc-L-Phe-OH, fcitf Boc-D-Phe-OH £ifig-&U Boc-D-Phe-L-Phe-L- 
Pro-L-Asu(0Bzl)-0xR JKBoc^ DMF (15 ml)©«8jg$K 

"foOIHft (57 ■!, l.Ommol). DIEA (0. 15 ml, 1.0 mmoDfcj&IJAT 20B#IHI£j£ 

7*7f-KfcS»110mg (38X)tefe»*tt»HkL-C#fc. 

HPLC: Rt = 15.72 min (column: Wako Pak C4, 4.6x150 mm, 37-100% linear 

gradient CH 3 CN / 0. \% TFA over 30 min) 



If! 14-2 cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-L-Pro-) 
#T, mmw (hda-5) ©Sjg^ra*. IS 1-6 fcitf 1-7 fceaaii;. Pd-C 
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WISOlZ®MVmMlClZXftmim (column: YMC-PackODSA-323, 10 x 250 mm, 

36% CH 3 CN / 0. 1% TFA), <^$£*tl>-Clif£tt£$l 9 mg (10%)£l§/c. 

HPLC: Rt= 16.94 min (column: MS GEL C18, 4. 6x 150 mm, 10-100% linear gradient 

CH 3 CN / 0. 1% TFA over 30 min) 

FAB-MS: m/z = 578 (M+H)* 

(£B&0!I 15) HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D-Phe-) 
Tia^ (XXIV) : 



T-^^n-SS^-rb^^yf-K HDA-3 7 ; cyclo (-L-Asu(NHOH)-D-Pro-L-Phe-D- 
Phe-)<D£j£{±, Boc-L-Phe-0xR5:m^li^i:Li:, IUS0»J 1 4 Ciaft©^^ 

HPLC: Rt = 17.65 min (column: MS GEL C18, 4. 6x 150 mm, 10-100% 1 inear gradient 
CHjCN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)' 




(HJ&0U 1 6 ) HDA-39: cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L-Pro-) 
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TK£ (XXV) : 




NH 



«n5^fh7^K HDA-3 9 ; cyclo (-L-Asu(NHOH)-L-Phe-D-Phe-L- 
Pro-)©£j»tt. Boc-L-Asu(0Bzl)-0xR«:aj5BTOi:UT. WSM 1 4 \Z.U®.V>15 

HPLC: Rt =16.16 min (column: Wako Pak C18, 4.6X150 mm, 10-100% linear 
gradient CH,CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(&ffi09 1 7 ) HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 
TI25S (XXVI) : 
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-eSSttSJSttf - h 7*7? ¥ HDA-40 ; cyclo (-L-Asu(NHOH)-L-Phe-L-Phe-Sar-) 

o&mts boc-l-asu(obzd-oxr z&mmtLx. mm 1 4 izmmo-mtz 
mire a«fh7^H4^. 

HPLC: Rt = 15.86 min (column: Wako Pak C18. 4.6x150 mm, 10-100% linear 
gradient Cff 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 552 (M + H)* 

OffiM 1 8 ) HDA-30 ; cyclo (-l-Asu(NHOH) -D-Tyr (Me) -L- 1 1 e-L-Pro-) 
Tstt (XXVI 1) : 
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(XXVII) 



ho' 

T'^ftSJStt^hv^T^K HDA-30; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 

Xm 18-1 Boc-L-I le-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH 

Boc-L-Tyr(Me)-OH (591 mg, 2.0 mol)t^^>Amm (OxR, 2.0 g)£ h;i/X 
> OOmDff-CDCC (412mg, 2. 0 mmol)£/B^-Og£U£. ^A$0.36 nnnol / g 
res in. C ©Stflg 1 g £ JB i^T Boc-7. h v x :>*— IZ J: 5 @*@-£7£©^j£T*. Wgft, 
Boc-L-Asu(0Bzl)-0h\ Boc-L-Pro-0H\ J: Boc-L-I le-OH £i&&£U Boc-L- 
Ile-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OxR DMF (15 ml)<Dig?3&K 

l-fcKn*i/fcVo;*/> (182 mg, 1.80nmol)$:iiPA-C24^Slt^«:^aL 
/c„ &8 (7ml)(CjgjS?U NaAP 4 (312 mg, 1.80 mmol) 

fcHPA. l WfflHHCLfc. £l&£*»*6& IMx^frKjflifliu 10% 
9. *JJ:t«»D*tt*-eJB«j«E»u/ c . fc* MgS0 4 ±-r?$S8& jggSU ggSg 
ttr h Kft^ft 368 mg (quant) fcitiMfc&Sli: Ut»fc. 

HPLC: Rt = 17.45 min (column: Wako Pak C4, 4.6X150 mm, 37-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min) 

Igl8-2 H-L-lle-L-Pro-L-Asu(OBzl)-I>-Tyr(Me)-OH TFA 
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Xg 18-1 "Qfthtlfcik&mB Boc-L-lle-L-Pro-L-Asu(OBzl)-D-Tyr(Me)-OH (368 
rag, 0.48 mmoDd^TTFA (3 mDfcAO*., 30 #|HliWILfc. 5(t* 

338 rag (9(W)%afe»*tt»Ki:L-C»fc. 

Xg 18-3 cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-l le-L-Pro-) 
ZWmiiXim I (HDA-5)©X;1 l-5~l-7 UttSfts fflS 

HPLC: Rt = 17.18 min (column: Wako Pak C18, 4.6x150 mm, 10-10055 linear 
gradient CH,CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

(££09 1 9 ) HDA-28 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L-Pro-) 
TIEsS (XXVIII) : 



T?3*$*lS3M*rh5'<:/f-K HDA-28; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-L- 
Pro-)©&j£ti, Boc-D-Phe-OxRfciiJfBBDRfcLT. mm 1 8 CKfcfltffefc* 




NH 



/ 



HO 
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HPLC: Rt = 17.50 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 544 (M + H)* 

(HMU2 O) HDA-27 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D-Pro-) 
(XXIX) : 



T-TFZnzmftT h^^y^-H HDA-27; cyclo (-L-Asu(NHOH)-D-Phe-L-Phe-D- 
?TO-)(D£f8.t& Boc-D-Phe-OxR %&$&M1&k. L"C. ^mil 8lZB^(D^m^m 

HPLC: Rt = 19.35 min (column: Wako Pak C18, 4.6 X 150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 578 (M + H)* 

(^J60y2 1 ) HDA-31 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-D-Pro-) 
TEiS (XXX) : 




NH 



/ 



HO 
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NH 



•C3?Sn«*RTb7^f-K HDA-31 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile- 
D-Pro-) Boc-D-Tyr(Me)-OxR$:ai^TOi:L-C, MMM 1 8 KIBtfc©:* 

SRStttr 

HPLC: Rt - 18.63 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0. 1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M + H)* 

(.gffSM 2 2 ) HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D-Pro-) 
TE^ (XXXI) : 
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NH 



T'^^tl^^i^x h^^y^K HDA-29 ; cyclo (-L-Asu(NHOH)-D-Phe-L-Leu-D- 
Pro-)©£j£tt. Boc-D-Phe-0xR*as5IH»fcUT. mSSM I S IZMWiO^zm 

HPLC: Rt = 17.88 min (column: Wako Pak C18, 4.6x150 mm, 10-100% linear 
gradient CH 3 CN / 0.1% TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/Z = 544 (M + hT 

(mmm 2 3 ) HDA-30 ; cyclo (-L-Asu(NH0H)-D-Tyr(Me)-L-I le-L-Pro-) 
T§B5$ (XXVII) : 
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(xx vn) 



NH 



X'&ZtlZmkT b7^^f-K HDA-30 ; cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-I le- 
L-Pro-)<OBiJj* K<k S£/&Xg£fgMIMlj£'<£. 
Xg 23-1 Boc-L-Asu(0Bzl )-0Tme 

Boc-L-Asu(0Bzl)-0H(2.38g, 6.27 mmol). h V * U / (1.79 
ml, 12.53"»l)©DM(12ml)»«C^T«wT4-^f-/U75ykry^> (76 
Bg, 0.63 ntol)«J:tfDCC (1.55 g. 7.52 nnnoDSflO*., t©**IWfflW^t. 

•fb£$) 3.18 g (quant) fcilMtt&RilLTWfc. 
Rf = 0.50 (Bffl|x*;l/ / = 1/4) 

Xg23-2 Boc-L-Asu-OTme 

Xg23-1 -e#P)tl/cfb'&tl Boc-L-Asu(0Bzl)-0Tme (1.55 g, 3. 13 mmol) 5: THF 
(6 ml)Kfc»U 5% Pd-C (200 ngJJWET, **MAT"e 3 BtWHWU::. £ 
£ft&4**ffi& WIU *fcfl:£«l 1.41 g (quant) fctoWMli: l/"C»fc. 
Rf = 0.38 (CHC1 3 / MeOH / MR - 19 / 1 / 0.2) 
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Xi§23-3 cyclo (-L-Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-) 

Xg 23-2 X-ftbtltzikSVa Boc-L-Asu-OTme (1.30 g, 3.32 mmol) 
mm (3.32 g)£ DCM (50 ml)4»T* DCC (685 mg, 3.32 mmol) fcffl^T^ U 
Boc-L-Asu(0xR)-0Tme Zfttz. 0. 38 mmol / g resin. ZOffim 350 mg (0. 13 

mol)m^XBoc-Xh7^iS-lZ±Zmm£f&0)ftfeX\ Jg&. Boc-L-Pro-0H 
Boc-L-Ile-OH, «fc Boc-]>-Tyr(Me)-0H £$££U Boc-D-Tyr(Me)-L-Ile-L- 
Pro-L-Asu(0xR)-0Tme 
ft^T'CltfK^^KfiJ&Sflg 400 mg DMF (6 ml)K$gjSU 1M fh?^ 

;P7> : e- , >A7;i/^'; mmm®. (o.76mi)£:>y y^-ein^-c. g&-c30 

MSilt. Tme»£fifc£. g(I DCM (ft* Boc S£Rfc£U/c. Sft DMF (6 ml) 
C1S?SL, BOP (176 mg, 0.39ramol), HOBt H 2 0 (82 mg, 0. 52 mmol)fcJ:tfDIEA (93 
ml, 0.52 mmol )£jQx.T, «±T-2#P^t£jr>£fro*:. DMFT-gtjf^ cyclo 
(-D-Tyr(Me)-L-Ile-L-Pro-L-Asu(0xR)-)£ DMF (6 mOKSgSU fcKP^^KT 
$>i§Mt& (46 mg, 0.65 mmol). DIEA (0.12 ml, 0.65 mmol) iS&Xf&Wt (40 ml, 
0.65 mmol)£jD;l-as!&^&U i^rh^f Kt \ t a*y-&M i k&IM2-& 
tz. B.fcWL*mm, mi&'&, DMF K&fiSU&fB HPLC ClT#3tfif§g (column: 
YMC-Pack 0DS A-323, 10 X 250 mm, 32% CH 3 CN / 0. IX TFA), m^t^LXmU 
<t£® 37 mg (50%)*mz. 

HPLC: Rt = 17. 18 min (column: Wako Pak C18, 4.6 x 150 mm, 10-1003! linear 
gradient CH 3 CN / 0. IX TFA over 30 min, flow rate 1.0 ml / min) 
FAB-MS: m/z = 574 (M+H)* 



(%Mm2 4) HDA-49; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-Ile-L-Pip-) 
(XXXII) : 
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(XXXII) 



nzUMmfcT- h 7*7* H HDA-49 
Boc-D-Tyr(Me)-OxR *&mwmt U Boc-L-I le-L-Pip-L- 

Asu(OBzl)-D-Tyr(Me)-OxR fcHSJiU*:. ^£U Boc-L-lle-OH ©»££li HATU 
ftffl^fc^y^yyyv^fTofc. C*U8l»OIfUi, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)<DHJfe0yi 8Kl¥l;, aWbRiB* fflWW^aK 

HPLC: Rt =17.94 min (column: WakoPak C18, 4.6 x 150 mm, 10-1003! linear 
gradient CH 3 CN/0.1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

GE»W2 5) HDA-50; cyclo(-L-Asu(NHOH)-D-Tyr(Me)-L-lle-D-Pip-) 
TIB^ (XXXIII) : 
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(xxxmy 



X'KiEtizmmm&LT h k hda-so (o&im*wmz&«&. 

Boc-D-Tyr(Me)-OxR U BtI£ri»fe©#Bre Boc-L-Ile-D-Pip-L- 

Asu(OBzl)-D-Tyr(Me)-0xR fePRUfc. tztzb. Boc-L-Ile-OH ©fiNa(C(i HATU 
£Evv^7;l/#y:/U >i/£fro/;:. C*l&&©Iigf£, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©|UKS^Jl 8K!£lX SHbfifo {ffl^*^ 
>&©£ Ko*-*AB«!36^©g«£fTV\ flKSgtttr- h K HDA-50 

fc. 

HPLC: Rt = 20. 15min (column: WakoPak C18. 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +H)* 

(gfaM 2 6 ) HDA-51 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-l le-L-Tic-) 
(Tic : 1,2, 3,4-tetrahydoroisoquinoline-3-carboxlic acid) 
TsBiS (XXX IV) : 
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/ 
HO 

T^SftSSiBSgfler h?*?? b* HDA-51 (O^jRffifc 

Boc-D-Tyr(Me)-0xR U Hfi^^O^ffit? Boc-L-Ile-L-Tic-L- 

Asu(0Bzl)-D-Tyr(Me)-OxR 4B»Ufc. feSU Boc-L-Ile-OH ©fl^Kli HATU 
*m^tz#-7friiy'7V'>?Zft^1Z. £*Vtt*0iatt. HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-I le-L-Pro-)©«#J 1 8izmt. W&iVVtf 

vmot vu*yAmmfe^<D$mz'&\ mmmf- 1 k hda-si 

HPLC: Rt = 18.48 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH,CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS:, m/z = 636 (M +H)* 

($m®l 2 7 ) HDA-52 ; cycIo(-L-Asu(NH0H)-D-Tyr(Me)-L-I le-D-Tic-) 
TIB^ (XXXV) : 
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T?ia*3*i6*B*|*T h 7*7* K HDA-52 ©^jjtBcfelMiKa**. 

Boc-D-Tyr (Me)-OxR £ U M-£$j££>#&T- Boc-L-I le-D-Tic-L- 

Asu(0Bzl)-D-Tyr(Me)-OxR feHRUfc. fc/£U Boc-L-I le-OH ©fg^Kfi HATU 
*J8v^fcy^*y^y>^tffofc. ittttlifcOIgfck HDA-30; cyclo(-L- 
Asu(NH0H_)-D-Tyr(Me)-L-lle-L-Pro-)O§WiaWl 8C»l;. Slffcfite MfcbA'tf 
VBOfc h*n*^Aitf£i^fD£&*fTV\ ^IB^x h7^^ K HDA-52 

HPLC: Rt = 20.78 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 636 (M +H) 4 

2 8 ) HDA-53 ; cyclo(-L-Asu(NHOH)-D-Phe-L-Leu-L-Pip-) 
TIE5$ (XXXVI) : 
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(XXXVI) 



NH 



X'i^nSM^T h 7*7^ H HDA-53 ©£j£?££flMM3fr*S. 

Boc-D-Phe-OxR l, @ffi£/£&©#8rO Boc-L-Leu-L-Pip-L- 

Asu(OBzl)-D-Phe-OxR£li!gL^„ tztzU Boc-L-Leu-OH ©H^KteHATU 
1t#?frlJ*J -?V y#*ft oAc. C;ft&|$©Xgli, HDA-30; cyclo(-L- 
Asu(NHOH)-D-Tyr(Me)-L-Ile-L-Pro-)©Hil#Jl 8(U*lX SWb£J& GSm^** 
>&©h KD^A^iS^©^$:fTV\ ^IH^x h Y HDA-53 £f§ 

HPLC: Rt = 18.26 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 558 (M +H)* 

(HJ60!) 2 9 ) HDA-42 ; cyclo(-L-Api (NH0H) -D-Tyr (Me) -L- 1 le-D-Pro-) 
TIB^ (XXXVII) : 
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T-mZtl&msmftT h 5^7?- K HDA-42 ©£j£j£fc«|M3**.5. 

Boc-L-A P i(0Bzl)-0xR *: ajf&BeBfc U HDA-38; cyclo (-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)(DH5SMl 4Ktgb. SHb£j& <BWl;&;M<>l*0fc Kami 
<*$6^©£ai*ffv \ ^IB^x h 7^7^ K HDA-42 

HPLC: Rt = 17.67 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. \% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 560 (M +H)* 

($mm 3 0 ) HDA-43 ; cyclo(-L-Aaz(NH0H)-D-Tyr(Me)-L-I le-D-Pro-) 
TIS^ (XXXVIII) : 
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HN 



X-mZ *l<5«EJ*l*T h K HDA-43 ©£j8ft&«#£»*S. 

Boc-L-Aaz(0Bzl)-0xR fcffl5BfiUBfc U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
i-?he-i-?ro-)<Dmsm 1 SWfcKJfc flHH;fr;M<>i*0fc h'DWxK 

«Bi^O«*«:fTV\ «K»Rx h?*?* K HDA-43 fcftfc. 
HPLC: Rt - 18.92 min (column: WakoPak C18, 4.6 x 150 mm, 10-1003! linear 
gradient CH 3 CN/0.1X TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 588 (M +HT 

{^Mm 3 1 ) HDA-44 ; cyclo(-L-Asu(NH0H)-D-Tyr(Me)-L-Ala-D-Pro-) 
TBaS (XXXIX) : 
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(XXXIX) 



T'^£ *v€> jgiBTO"r h^^y^K HDA-44 ©£lSffi*lMlCit"CS. 
Boc-L-Asu(0Bzl)-0xR fctljfgimi: U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 

mfe^<D£mzm\ mgmtky-h?*'??- K HDA-44 

HPLC: Rt = 12.89 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml /min) 
FAB-MS: m/z = 532 (M +H)* 

(mfom 3 2 ) HDA-45 ; cyclo(-L-Asu(NH0H)-D-Phe-L-Al a-D-Pro-) 
TiEsS (XXXX) : 




(XXXX) 



NH 



/ 



HO 
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^zn&WBMViT' vy^i- H hda-45 <o£&m *mm~&*z>. 

Boc-L-Asu(0Bzl)-0xR fcasf&K*4i:U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)£D»0>J1 4C!f 3Mfc£J& fflMi*^i<>»©t HO^AK 
«3S^©*«fcff V \ aWB3»«f - h - K HDA-45 fcfcfc. 

HPLC: Rt = 12.91 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CHjCN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 544 (M +H)' 

3 3 ) HDA-46 ; cyclo(-L-Asu(NH0H)-D-Phe-L-I le-D-Pro-) 
TIBsS (XXXXI) : 




NH 

/ 

HO 



t-i^nsratf h K HDA-46 (9MIMli$*S. 

Boc-L-Asu(0Bzl)-0xR U HDA-38; cyclo(-L-Asu(NH0H)-D-Phe- 

L-Phe-L-Pro-)©HBS^Jl 4(rmD, aWbfiifc. «fcfr;UsK>K©fc KD^Att 
flH£^<0«»fcfTV\ SIESM*x h7*^ H HDA-46 

HPLC: Rt = 18.46 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 502 (M +H)' 
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(gti&m 3 4 ) HDA-47 ; cyclo(-L-Asu(NHOH)-D-Naf-L-I le-D-Pro-)©^JS (D- 
Naf: D-l-naphthylalanine) 

TIEjS (xxxxii) : 




T'&znzmmimiT v k hda-47 <o%im*®mz&'<h. 

Boc-L-Asu(0Bzl)-0xR ^tUm^tb. HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)©^«SflWl 4{i*pb, mikELfc> flMtoMOROfc Kn*1fA» 

WKJIMK-r h7*7* H HDA-47 tli/c. 
HPLC: Rt = 20.52 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. 1% TFA over 30 min, flow rate 1.0 ml /min) 
FABrMS: m/z = 594 (M +H)* 

(HJ£0>I3 5) HDA-48 ; cyclo(-L-Asu(NH0H)-D-Pya-L-Ile-D-Pro-)©-&fi!£ (D- 
Pya: D-l-pyrenyl alanine) 
TIBzS (XXXXI1I) : 
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-easSftSSESMfcT 1 h v^y^ H HDA-48 ©^^g*«#C^«. 

Boc-L-Asu(0Bzl)-0xR &{lJSSKJBi:U HDA-38; cyclo(-L-Asu(NHOH)-D-Phe- 
L-Phe-L-Pro-)tf>gJfe$Il 4JIHH>. 9MbK& K 
«Wl^©«»ft15w\ ffEJStt-r Yvi-f* HDA-48 
HPLC: Rt = 23.56 min (column: WakoPak C18, 4.6 x 150 mm, 10-100% linear 
gradient CH 3 CN/0. IX TFA over 30 min, flow rate 1.0 ml/min) 
FAB-MS: m/z = 667.81 (M +H)* 



{mm 1 ) MHC class- 1 SH^fERCBIiStt 

^mnomkT'hy^^VB^O^-r^ MHC class- 1 3HP2§3&{£jIf1^ 
©^K-rh^^y^Hfl^^ffl^itS-fc-C*. MHC class- 1 ^fM*^ 

*5B16/BL6«5:raU/c. ftffllft0)&ft& 10% FBS tmMLtz MEMigJfefc 
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mkitsvm^ ?bV*i->ix)ift*i/}<(MSQ)iz®mu mm loomMxi* 
io mM <Dm®mzm&Ltz. n^vyrj^^-^mmmm^^-r 

DMSO(Ijgg?U MS5mg/ml (16.54mM) (DJ£®mm§lbtz. h U 
A (i, H 7s h > r 7-t * 7 — bfB3Rffl*8Stttl jSH-T MHC class— I 

mrlSCD B16/BL6 *fflfl§£ 5000 fi/wel l <O^BJ8gfB^X» 9 6 7 D 7 I/- b K 
fliU g-well %tzO±M<Digm ma\ <PX\ 2 4^tum ^k^- 
»0«»»m3e»«:»%C«B?Ufc* 10m I £»U 51 7 2ttMtt*U 
fc. 3- well £PBS ( U >BBH9ffK) T— 0fc»U 8»1-S«lfiRtf«F 

%fc»v\fcfc. 0.«^^;U7^liK*»re3»|RWHIU »©@££fro 
tz. 

®%.LtzmMmmz§misT^zwic class- 1 ttom.^ nKTo^mxm^. 

btz. -mmt LT, V^TvCDMHC class- 1 #?K#1-5ffi{rt-&£#H-2KW 
ffifc (fttRB ; QftftJt) -#3a#i:UT, kf^>fld«?»>^ IgG+M 

(TWBft;^5 3>4t) ££v\ #vvc\ TOSSfciiLT. 7h^yh7tr^> 
-J-^h^H?3>^-h ( TpmS : BRL *±) fcR&Sttfc. ±15 

(Dxmxm^ntz&mp hi/p-vm*. mmtbx. 4- 

methylumbelliferyl-0-D-galactoside OfrflRi& : IKrcTC^^'f x-y 40 £J8v\ 
S^S^O^^ItieB-tS^M (fiftiS : 365nm, fffi : 450nm) fc^-f^D 
^-MJ-^-T-fflfcL/c. MS£ft^©^fln**ll£ U^SO© well 

well (rJ3^TSI^^n5m3fe^fi$:^'y^^>K(D^i:U/c. 
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-c^s MHCciass-i ft?m<DMfemmmmti,tz. ^wm^mommm^ 
^^utv^s mhc class— i ft^w&i muommm* i ttzmmx- 
m. &mat£®^misx. mami*m*KMxf. mhc class- 1 

t6Mi©-i^@3 J:i4i:it„ B3Cte, #^LT, ±E##0U 
©<b^*{3Str*IHiilSte«t.«W:T*i-. JPA-C. 

Wt (nicotinic acid) , — n*>8£7^ K (nicotinamide) , -nf-V&fcKa 
3f-y-A& (nicotinic acid hydroxamate) ©HS£D'fb'^^^^'Ct.» lUI0>i¥ 

@3ft/i:04i:/7fkfc , U > 1 <0<k£® (HDA-5) ; cyclo(- 

Asu(NHOH)-Phe-Phe-D-Pro-) , MMM 2 CD ft "n $8 ( HDA-17 ) ; cyclo(- 
Aaz(NHOH)-Phe-Phe-D-Pro-), 3 <Dfl:£«l (HDA-18) ; cyclo(-Api(NHOH)- 

Phe-Phe-D-Pro-), «0>J 4 (Dft;^ (HDA-12) ; cyclo(-Asu(NHOH)-D-Phe-Leu- 
Pip-X m&W5©ft£» (HDA-15) ;cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-)lt^n 
t, MHC class-I ^fgm©3i^ffi«:^1-wi:*^$4a/c. mt/<, »tt*HH 
COhU m*?-y A (ItftvCfc. 04{C^-Ti:*jg MHC class- 1 #^|&&<E3i 

A£v^s*QjfiKi: U , MHC class- 1 ^^(SjIM^^I"- £#SI&<*tt*:. - 
##^J 1 (D^^l ; cyclo(-Asu(NH0H)-Phe-Phe-D-Pro-) 2 -C'{i. ^MSfi 
fcfc^T MHC class-I ^HPfBaffiJt^ffl^AMiaaSti^C^ftofc. BP 
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mMm&vK class- 1 jttfmmftmKmxtti&teznvz. tmma 

*V5. ±i$L/c MHC class- 1 ^^(Sii^ffl(0^ijn©«««©M 
«iP5:«i:UT. MHCclass-I ft?mtmi>*2®ttfiZmtia 





2{g<EiIig£C x2 


$mm 1 (D4t£VS (HDA-5) 


135 nM 


$mm2(Dft&to (HDA-17) 


1120 nM 


£J60lJ30fl;#ft (HDA-18) 


11600 nM 


mSM4<Dik£® (HDA-12) 


3.86 nM 


£«§G»l50<fc£jft (HDA-15) 


36.2 nM 


##$J 1 tftffr&tl (HDA-19) 


>40000 nM 


hij37.^5 1 >A 


3. 35 nM 



ciass-i ft&mvtmFm&fLbtrcxi). xmzt kp*-* Agassi <t hp 
**7 5 j jjjvx-jmm.) zmrmmit* xmwomxkr- h v*-?* mm 
mzmz MHc class- 1 ftTmu&mmowtv&z z. £©@&-ar#&®iE 

Kj:5MHCclass-I #?^{£)ItfUB©iii,M£. 38<b<. #^£>31#-r 
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%%i-St»©T?l±. I8£tti:li«ttfc MHC class-I #?aSMBiflUfl*a»1"* 
BJ£>J8#-r h 7^7^ h'HW^t MHC class-I ^ffSMB31jStt**» 



TfiS^n-S-fb^lC^^-Cfe, MHC class-I #?^{E3I?&ft£ilMffiL/c. & 
C<D*2Kti, RCSlH/Tl-, HDA-5, 17, 18, 12, 15, 19, StfV'J^^ 
^2 
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compounds 



tnchostatin A 
trichostatinC 
trapoxin A 

cyclo(-Aaz(NHOH)-Phe-Phe-D-Pro-) (CHAP 17) 
cyclo(-Api(NHOH)-Phe-Phe-D-Pro-) (CHAP18) 
cyclo(-Asu(rfflOH)-Phe-Phe-D-Pro-) (CHAP5) 
cyclo(-Asu(NHOH)-D-Phe-Phe-D-Pro-) (CHAP27) 
cyclo(-Asu(NHOH)-D-Phe-Phe-Pro-) (CHAP38) 
cydo(-Asu(NHOH)-Phe-D-Phe-Pro-) (CHAP39) 
cyclo<-Asu(NHOH)-Phe-Phe-Sar-) (CHAP40) 
cyclo(-Asu(NHOH)-D-Phe-Phe-Sar-) (CHAP41) 
cydo(-Asu(NHOH)-D-Phe-Aia-D-Pro-) (CHAP45) 
cyclo(-Asu(NHOH)-D-Pro-Phe-D-Phe-) (CHAP37) 
cyclo(-Asu(NHOH)-Phe-Phe-D-Pro-)2 (CHAP 19) 
cyclo(-Asu(NHOH)-D-Phe-Ue-D-Pro-) (CHAP46) 
cyclo(-Asu(NHOH)-D-Naf-De-D-Pro-) (CHAP47) 
cyclo(-Asu(NHOH)-D-Pya-De-D-Pro-) (CHAP48) 

cyclo(-Lys(Ac)-Phe-Phe-D-Pro-) (CHAP5-Ac) 
cyclo(-Lys(Ac)-Phe-Phe-D-Pro-)2 (CHAP5-Ac)2 
cyclo(-Lys(BrAc)-Phe-Phe-D-Pro-) (CHAP5-BrAc) 



cone, for 2-fold expression (nM) " 
mean SB W 



2.81 
6.88 
3.59 

990 
10900 
98.2 
3.01 
558 
65800 
748 
24.5 
23.1 
320 
weak 
1.96 
9.59 
0.846 

240000 
75000 
5660 



L95 
0.00 
0.00 

168 
890 
233 
1.26 
97 

6050 

337 

15.6 

3.5 

52 

0.53 
12.17 
0.956 

0 
0 
0 



14 

1 

1 

3 
3 
11 
7 
4 
3 
7 
3 
3 
4 
3 
3 
9 
4 

1 
1 
1 



cyclo(-Asu(NHOH)-D-Tyr(Me)-De-Pro-) (CHAP30) 


16.9 


8.2 


4 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Pro-) (CHAP31) 


1.41 


0.51 


6 


cyclo(-Api(r^OH)-D-T)T(Me)>ne-D-Pro-) (CHAP42) 


512 


247 


5 


cyclo(-Aaz(NHOH)-D-Tyr(Me)-ne-D-Pro-) (CHAP43) 


155 


66 


5 


cyclo(-Asu(NHOH)-D-Tyr<Me)-De-Pip-) (CHAP49) 


5.30 


2.16 


9 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Pip-) (CHAP50) 


0.203 


0.099 


7 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Tic-) (CHAP51) 


10.97 


3.05 


6 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-D-Tic-) (CHAP52) 


0.191 


0.103 


4 


cyclo(-Asu(raOH)-I>-Tyr(Me)-Ala-D-Pra-) (CHAP44) 


35.00 


4.80 


3 


cyclo(-Asu(NHOH)-D-Tyr(Me)-ne-Pro-)2 (CHAP 14) 


> 10000 




1 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pro-) (CHAP28) 


80.2 


19.6 


4 


cyclo(-Asu(NHOH)-r>Phe-Leu-D-Pro) (CHAP29) 


5.41 


1.72 


4 


cyclo(-Asu(NHOH>-D-Phe-Leu-D-Pip-) (CHAP 12) 


2.75 


1.44 


5 


cyclo(-Asu(NHOH)-D-Phe-Leu-Pip-) (CHAP53) 


19.8 


4.1 


3 


cyclo(-Asu(NHOH)-Lys(Boc)-Ph€-r>Pn)-) (CHAP32) 


773 


244 


2 


cyclo(-Asu(NHOH)-Trp-Leu-D-Pip-) (CHAP33) 


weak 




2 


cyclo(-Asu(NHOH)-D-Pro-Ala-D-Ala-) (CHAP13) 


406 


86 


3 


cyclo(-Asu(NHOH)-Aib-Phe-D-Pro-) (CHAP 15) 


33.2 


8.7 


3 


cyclo(-Asu(NHOH)-Trp(CHO)-Uu-D-Pip-) (CHAP16) 


toxic 




2 


Ac-Asu(NHOH)-NH-Bzl 


2410 


771 


3 


Ph-(CH2)5-CONHOH 


11400 


0 


1 


nicotinic acid hydro xamate 


28000 


0 


2 


benzohydroxamic acid 


35800 


2480 


2 


benzoic acid 


>200000 




1 


nicotinamide 


>1000000 




1 


nicotinic acid 


> 1000000 




1 
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b 5*7^ h*D*-9-Ag$fi££W1-6 Asu(NHOH)** L-# 

■C*** HDA-5 (DtLWBM.^ Asu(NHOH) UTMBC L t&l, LLLD 

-r h t, hda-5 fcit«7 ^ j mmk\m d-c** ** ^otmwm.<m.h^t> 

-ttjWt^ftttfc'CaS HDA-27, 38, 39 tt-ttttffk LDLD, LDLL, LLDL 
ft5. © 4 H©j£{fc^4{fc HDA-5, 27, 38, 39 Ztl&UD 98. 2, 
3.01, 558, 65800 nM"C*U, MHC class-I 4HFfSR(JBKS«BI«OJJ^J i: 
LDLD > LLLD > LDLL > LLDL ZfrvX^Z. IP*>, tRfb^^fK 
SrflWtl-* 7 5 y ®&*4>9 ^ Asu(NHOH) (I L-#% 3Wtt*R Asu(NHOH) C 
Kft-TSSfl^^KaSl^ D-^feSKRi-S^W^K, HP^-r, Asu(NHOH) 

5. R D < , HDA-30 (LDLL) HDA-31 (LDLD) ©JttSS. HDA-28 (LDLL) t HDA-29 (LDLD) 
©Jt& , HDA-53 (LDLL) t HDA-12 (LDLD) (Dim. HDA-40 (LDLL) i: HDA-50 (LDLD) 
(Dim, Iktf HDA-51 (LDLL) HDA-52 (LDLD) <Oifc$S!Kfcl,>-Ct, AMUlkHD 

fcfc\ iS&0J4K*1-> H^h>-r7-fe^7— £ (histonedeacetylase) fig 
iaSttOWMtSftCas^T*, HDA-27 (LDLD) > HDA-5 (LLLD) , HDA-31 (LDLD) > 
HDA-30 (LLLD) , HDA-29 (LDLD) > HDA-28 (LLLD) ^5 IB«Stt0JWH**H 

MHC class-I 4^?faM8JttStt»:e»*«*«i^iW^** v% . 
MHC class-I 4^»ffifcfftB*»*«fcfcK& SM*r 
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BOifi*^*rtt'C**, LLLD ^ LDLL J: 'J LDLD WJ: U tlTl >5 il^J 



*fSH03*t*f- h 7*7* KR*fM*rtS MHC class- 1 fr?mL®M$mt>\ 
B16/BL6 HBlSrtdfiWS fc* h >JK7-fe^Wk«:H#rs«*©liB'fefTofc. 

mm 

7 5ml ^©^Sffl7v7>3^ B16/BL6 |fflfl& 1. 5X l(Ffflfc»£. f«)4 0| 

-em o.25%hu^»^^$:ffi^T, Mttt«**u pbst— m, - 

ttttmHtz. ®btltz£&mm* lAtg/lane AUTgel 

-Wfc ut. ±iaiys^i i ©-fb^&ift iomm »taLfc*s*i:, h u ut^v 

A ft lAM$jbQl/&J£&. INF- y ft lOOU/ml SsiDU*L*3:£i: ftJfc&U££©ft0 
6C*f. &*>\ LT, S!^{b^ii©^fin*ft^i:L/ct,©©^t,# 

6 N-7-b^HbStt/cfc* h>T-*6^ i:**PJS. 

71 



WO 99/1 1659 



PCT/JP98/03893 



mmwmm^ KzY>m**Mw~*ttzm.m%i&*&^ mhc class- 1 
#?m®Mm& tmMkizm&tzwe&z z. t muz n&. 

■tzwR*®Mtzfrtb. ±e© bi6/bl6 mmfommm-mztm*®^. 
**>\ mmmwwm^ i$m<Dm%.*yb. Promega imam 

a^CellTiter 96 Aqueous Non-Radioactive Proliferation Assay Kit £#J$L 
ft. tmfe*y M±» WMi^M^^')^ tetrazolium (3-(4,5- 

d ime ty 1 th i azo 1 -2-y 1 ) -5- ( 3-carboxyme thoxypheny 1 ) -2- (4-su 1 f opheny 1 ) -2H- 
tetrazolium, inner salt ;MTS) ^jt^X^Mt^^MM.^ W£ 

1 %)Sll0t5.f©t,5i:4 8^«#«:^ltm±E©CellTiter 96 Aqueous 
Non-Radioactive Proliferation Assay Kit (D&MWl 20m 1 fciOAS. 3 1'CX 

i unta-r > 3 y*mitz&. 490nm ctJitsmat, 
T^n^-h v-<sf-~*m^xmfetz>. 

Jiaimfcgm (ioox) tLx. m.it^}mua\jm(ommmmmmx 
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suia bi6/bl6 mmmmmm^mz 5 o%wmm&<Dwm%£(D-Mz$k 
3 est. fcfc\ «3{zii, mmmtzttbT:mm®mmmmz7jktz£i)m& 



^3 



«SWb£& 


5 0%»«»t 


3»K0yi©fl;£1» (HDA-5) 


2 1 0 nM 


3U£0<J4tfMb£$J (HDA-12) 


1 2. 3 nM 


£!K0y5<Z>ft£» (HDA-15) 


9 2. 5 nM 




1 4. 3 nM 



xmwomk*?* mmm*. & 3 £a*-r * as u . * 1 t^-rs mhc class 
mmmz&irz\ti>iftfrz. &as. »wH4©fl:£w*» m;:j**?->aj: 

class— I ■«^fSR{E«ftffi©ffFffill«tw*J^T{±. ^^©{SMS©®*!*^!*! 



mmm »*. ±E©KK0>i-cjflv ^= bi6/bl6 im^*-?*: < , zomvmt 
m&^mi^wmm^nmh z t ztmbtz. Ki^r^ii, ±&©^®£ 

a Bi6 rat&. &tiBm%mxhh 11210 rat*, *b§*s»c£>-5 coion26 mm 
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comoounds 


Ll2l0fnM) 


B167BL6 fnM) 


B16<nM) 


Colon 26 fnM) 


MHl34(nM) 


mean SD 


mean 


SD 


mean 


SD 


mean 


SD 


mean 


SD 


HDA-17 


7380 1160 


1260 


210 


23500 


5000 


29300 


23900..: 


19900 


wiq__ 


HDA-18 


>idbbbo 


59300 


17300 . 


>100000 




> 100000 




>!ooooo 




HDA-I3 


2770 ""950 


866 


203 


15400 


4700 


11000 


1600 ~ 


"7920 


2300" 


HDA-5 


500" 96 


257 


35 


3370 


1030 


2160 


280" 


1660 


763 


HDA-28 


"1330 \ 1371 


470 


54 


3820 


1660 


7370 


1090 


4830 


2050 


HDA-30 


408" 255 ~ 


112 


3 


861 


282 


1570 


270 


1510 


106 


HDA-15 


193 T 122 


MO 


1 


"1230 : 


630 


908 


144 


""946 


262 


HDA-27 
HAD-31 
HDA-29 
HDA-I2 


: 53.0 21.7 


18.0 


2.5 


309 


95 


277 
33.0 
198 
149 
139 


62 


236 


59 
' 8.9 
"87 
"48 


18.8 5.4 


5.43 
15.8 
"9.44 
19.1 


0.39 : 


44.2 


223 


12.0 


50.7 


43.8 19.9 


5.6 


293 


109 


51 


176 


~~ 213 13.6 


3.11 


262 


174 


39 


112 


TSA 


12.4 2.4 


10.5 


621 


50 


42 


41.7 





zziz&m-zmmiz&^xt. mfe&mi-fttz mm%t mhc ciass-i^ 
>&-?b*%.m.mz$. mhc ciass-i ft?§mmttm£-&tz>$ 

<DX&%^Z\ti)*#i)^tz. Z(Dmx-)m-2nx^&*%W<Dmk'r h 7*7* 
KCfclvC. HDA-31 lZZ<DmmmzftVX$. I(^{fi(itfcnM*^&10nMT^lK 

mttmi~±®zMim®m®i*fmbx^z. 



Hb£»\ in vitro O&IZ&^X, b >f7tf7- tf©68SI?S&£ISg 
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Biol. Chem. 265, 17174-17179, 1990) ©2fi£fcttofc. 

SfflBSSrHDA buffer (15 bM 'JVH^'JfA. 5SC ^U-tO-;k 0.2 mM EDTA. pH 
7.5) CHU **$>*-rXUfcft. il^'ptttiW) (35000xg, lOmin) , 1M 
(NH 4 ) 2 S0 4 $r^f 1*1 buffer ifeHtf**^^ XL fc. lf»U j&i>l//c± 

fflf©(NH,)^o 4 a*% 3. 5m *t-±#sitf7tf7- feB£gGSi*«£-t±/c. 

C ©OTfcl £ HDA buffer £7f$ff U HDA buffer K*t l/T&#rl& DEAE-ce 1 1 u 1 ose 
^TACT^-fU NaCl ©4gE"C»aSl//t. 7§ffil7>£fc:* h>x7-fe^7 

m^tlsX. TOacetyl histone fcfflWc. FM3A*fflfl&©Jg#$*K 5 nM©n- 
S&e^-bU ^A^ST, C 3 H]acetate fei&inL 30 tM >#a^-M"*Ci:HJ: 

S^$i:SM!S?&£ 3rCT- 10 tM >=¥^- C t £<fc U ffofc 

IOOmO . 8£3?t£fS£ 10m1 ©aW»*:in*"C±«)', ^UaJSttfcTOacetate 

5oxia«i-s»tT-au/= (soxisg&jt) . 
ran*, h >r7tf?- \£®.mimz*-tz tt^-otz. mmt kd#* 
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^5 





mats® 


ICso (nM) 




Sodium n-butyrate 


119,000 




trapoxin A 


0.47 




I* a 


1.44 


^jrs^j i o 


HDA-6 


27, 800 


mm i 


HDA-5 


2.18 


mm 2 


HDA-17 


19.8 


mm 3 


HDA-18 


390 J 


mm 20 


HDA-27 


1.45 


mm 1 9 


i HDA-28 


6.04 


mm 2 2 


HDA-29 


1.59 


mm 2 3 


HDA-30 


4.90 


mm 2 1 


HDA-31 


2.08 


mm ^ 


HDA-32 


4.95 



ummi (Dmm&tm&mc ciass-i ^m^m.m<omm^m u < , 
^mimb^zix hda-5 o>m<. *<DMm<D**uym&* i 5i-&^ * 

mmi*. h y77m-7~mmmt~&H**> Whitman*, 
(mm 5) 

aaro. ^Fss^iit t^hvrr 
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k^h>f7W- fe'0pSStt»#fl*JK{£§ffi<b (J. Biol. Chem. 265, 
17174-17179, 1990) OT&KftoTfro/c. #^(iB16/BL6 
fctCfcttJfl-Ufc. HDA buffer (15 mM V>&XVVK 5% fVlzn- 

;k 0.2mMEDTA, 10% 2-me reap toe thanoU pH7.5) WffiBU /jVE$^-r*XL/ 
j&fr-C&£m#> (2500 xg, 10 min) , 1 M (NH 4 ) z S0 4 tStsm buffer **C 

ntfttts-M xbtz. mwimwbm>bVT. « l ^±?»*©(nh 4 ) 2 so 4 m& 

£3.5M£-C±#£-tf\ t^h>r7-fef-7— tffcHJBS Cltf)$3&$&l5: HDA 
buffer KfffcjBU HDA buffer KfcflKifcU fikT. b>f7tf 

£91 £ LT, ^MK^y^ h* ; Macetylated histone H4 peptide fcfflv^c. 
dCDTOacetylated histone H4 peptide l£, £*h> H4 © N jfc^T/^K ; 
SGRGKGGKGLGKGGAKRHRKVC (C 3UZlti/X7"( >£ottT£>6) £-&J&U 3H-$fok 

^-h-TS^^di Ufro/c (Sft^iglOOAil) . £J£*25mI©1MHC1, 0.2M 

fm^mtax'±tb. ^s^w;ai^n^c 3 H]acetate *mmx.mx'Mib lx 
mtm&tmfebtz. &«. #sn*i:L-c i^b^*^***^ rat 

ZCD^t. JBfil/^tM^cSftSMHC class-I 7i-?fmi£ii?Stt. SUBftl 
MHC class-I #P8m<Sitm IBim?I»ttftfl& *ft-en»^t.0 
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(i«^5b7.b>x7-fef-^-tr^M?S14*W^ s m class_I * 



^6 





ICso (nM) 




2. 55 


HDA-5 


6.03 


HDA-30 


3.31 


HDA-31 


3.32 


HDA-49 


4.81 


HDA-50 


3.96 


HDA-51 


49.8 


HDA-52 


4.35 


HDA-I7 


24.7 


HDA-18 


150 


HDA-27 


3.44 


HDA-38 


5.32 


HDA-39 


226 


HDA-37 


9.16 


HDA-42 


53.8 


HDA-43 


33.9 



vitro vmmmznthmmmmz**-*^*^ 
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( 1 ) TfrXtlfctt-S in vivo -Cg){Hga#. (H7k^g>^) 
®<D invivQX-<Dffiim&*m&lstz. fflV^WiL1210, B16, Colon26, R 

tfMHi34T-*s. znztwmmMZ'gmizjivigmL. pbs£»»lt;, 

*-ES£<j. L1210 (i 10 s B16, Colon26, 10 6 ^^-^n 

^tUtttrtK^ttLfc (100 Ail /mouse) . ffiV^cT^^ajIli, L1210, B16, 
Colon26, MH134{30V>T^tl^tlCDFl, BDF1, CDF1, C3H/HeN-C&S (7iMM) 

. «»lll^ffi[©aB*^I^I«:#4i§J&U/c. L1210 Co^tlt 
0.5^;i//-H#^^^Hr^D-7>Na^SflSi:U-C, ft®riQltt£ov*-ctt 
PBS (»»*Na0H-eit»fa«O«»«i:U"Ca#) i: UT3IBft#L/c (100 
Ml/mouse) . &#B»{±, L1210li4B, B16 ~Bi£fM\M (i9 B, Colon26t£8 
BT-&S. 

B&fcSC median survival days (TO£#BS0 

i^M©?&£JS:#U/c:#B^ (□ > ho — )V) <D median survival days (0 t 
mm&tt'lTitzXl-m.mO) median survival days (T) (Dttt. /<— feVr-S> 
^Lfefil (T/C%) £#«>7^ HWfcLT. HDA-31 C£t*«JHt** 7 C*T. 

1*7 
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cell lines 




Median Survival days (T/C%) 




0.015 rag/mouse 


0.05 mg/mouse 


0.15 mg/mouse 


1 .5 mg/mouse 


L1210 


113 




125 


37.5 


B16 


117 


119 


m 




Colon26 


90.9 


86.4 


63.6 




MH134 


95.8 


85.4 


91.7 





$mzjjtm**»* a»Li2io&iBi6tc*tu-c hda-3i 

RZirsbK. -73. Colon26 W MH134 (C*JV>Tli S#^(i5l^n^^o 

(2) TfrTUrftt-rS in vivo T-(ntoW.r&& {m >MV>&) 

Colon26, MethA, 7AtfB16 O 3im<»W*&*%^ B8»©*-C*» 
BJO^-rh^^^Hk^© in vivo -C©M?3H44fHffib^. •&*ffll&l££ 

*<DTOI±; Colon26. MethA, 7£tf B16 Kttl/t, etVftlCDFU Balb/c, S. 
t/BDFl-C&S (7 5§i*<D*§tt7^) . &#*tB*day-0i:U Colon-26 tco 
V^liday-4. 7, 10©Hlsk Meth A&tf B16 KO^-Cliday-7, 10, 13. 16CD4 

2 ml/kg) . *0U-eii> &#fc&PBSS«fcffiV^ (NaOH . *® 

ft. Colon-26 M^lt*M4C MethAXtfBlG Ho^T{iday-21{l|ffi8S 

-flflfcLT, HDA-31 (^-tSSfii^fe^Stc^l-. 
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^8 



cell lines 


condition 


tumor weight (mg) 


% inhibition 


Colon 26 


control 


980 ± 77 






1 mg/kg 


756 ±25 


22.9 




3 mg/kg 


677 ± 155 


31.0 




10 mg/kg 


726 ± 123 


25.9 


MethA 


control 


3120 ± 480 






1 mg/kg 


2100 ± 570 


32.5 




3 mg/kg 


1230 ± 500 


60.7 




10 mg/kg 


1470 ± 500 


52.8 


B16 


control 


699 ± 229 






1 mg/kg 


258 ± 184 


63.1 




3 mg/kg 


280 ± 152 


59.9 




10 mg/kg 


120 ± 112 


82.9 



*8c^ris*«fcy, z.tib<offlffiUBm£.t$\i^ hda-3i ttWtoftz*m 
®0i^TY7*7?wtGmtmi&**-rz£i)mmi!tiz. hda-3i 

(ISS*0!I7) 

■C, ±B®ttBJ^T^Ufcm HDA-31 CJttSMfe**^. 
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HM-31 £>7 V h tWaH^f & 

-r^7-^/-t7^^-^S^^TSD 7«y MI HDA-31 
(lOmg/kg; 2 ml/kg) . . |*ttPBSCdMJ[**ll>DBt^l/^«WK*fl^ 

HJ:UJllI«l%WRUfc. Jllli8t^^ HDA-31 * KTBE (methyl-t-butyl-ether) T'tt 

aju a«HPic-ed«tm\ hda-31 c«ai-«v;-^ii»%M»«?«-K-c 

«**H 7 ft* SB®******. HDA-31 CO^S 

«W«IIIHHCBrr« IC a fitli»nM*^»10 eM-C*U. lOOng/ml 

nswisi^^ns. hda-si j:u«««mwii « 

*tfHDA-50, IBIr52«:«ffcUyilV«tt*«t. HDA-31 *0<MMBtt*»t 
^MMMWt^h^^Kfttffc. mtfHDA-50,HDA-52fcra»l/Cfc, - 
CCSUfc HDA-31 fc«WMWIW*k«^««»* £**©fl:a«rt?tt* 



ntz\L* v yTT^y-m&mfmumLx. mhc class- 1 %*m& 
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mieo mhc class- 1 mm lt. assc ±z>mmm>m&* 
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m * ® is a 
i . TE0-tt* UK ( r) > d") xii d m ) ©v*iwes%3 ns^ 




a") 
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R,„ R I2 , R^tt, ^tl^ft*^ IttMK 1 ~ 6 0iIK7;MM*> £&&3~ 
5 (D^t©7 5 J T)V*r*& l9IB(Diim3Z.(i^7 5 7 7;M^S±£>7 5 J 

m±iz&tm& 3 vkTOTi/KmutJ^u?; mgkTy^m&wm^xKz n- 7 
^-7577^;^ *yzsjv& A-th^-y^yV)^ 3 — r>HU 

R 3 f±, «LhC^^^*UTt«tv>|SJlK^3X{i4©a«7;i/#l/V|g, fi 
Wtffr* v y& ffl&7JV*r-\sym&V7JWjy , x.- v v»±K#j[i2n5# 

r, ^m±c4H^4^uTt<t^m«^^»4~6©-ffi©m^bd<^ 
-aaa d") (r> ^©Rsii, ^^m^/c^pyyafii^^s?: 
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.2. nb-m (i) v^ti^ztmmt-rmmiamom^Tby^ 

4. imb-isw d") X'&zft&ztzmLttzm^it&nv^Th?* 

5. iwHfcs (D X'*-$ nz^t ^wtt-thmw^ i w&on&'f v y 

mi 

7 . mm** l ~ 5 (mw>Hzm.(Dmk7- v y*-?* ro«*xtt*0** 

W(3^$nS^©<5rti*^*«^i: LX^TZ MHC class- 1 fr?f£3HE3I 
9. gt«S>Ji:U-C^ffl$nS»#S8gB«©E^^%. 
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